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(54) SEMICONDUCTOR DEVICE, ITS MANUFACTURING METHOD AND ITS LAMINATING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: Jo provide a semiconductor device : ^ _ 

and its manufacturing method which can improve the packaging 
density as a three-dimensional structure by laminating a plurality 
of semiconductor devices. 

SOLUTION: A semiconductor chip is mounted on one side of an 
interposer 1 , and the electrode of the semiconductor chip 3 is 
connected to a bonding pad 5. A soldering ball 7 is provided on a 
ball pad 8 connected to the bonding pad 5. A through-hole 9 is 
provided on the interposer 1 on the side opposite to the soldering 
ball on the ball pad 8. The height of the soldering ball is made 
higher than that of the sealing resin 2 of the semiconductor chip 3. ? 
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CLAIMS 



[Claim(s)] 

[Claim 1] On the 1st [ of the rewiring substrate which has a semiconductor device, the 1st field in which 
this semiconductor device is carried and the 2nd field of the opposite side of this 1st field, and this 
rewiring substrate ] field The electrode pad which has been arranged around said semiconductor device 
and was electrically connected with said semiconductor device, The semiconductor device characterized 
by having consisted of a projection electrode prepared on this electrode pad, and a through tube from 
said 2nd field of said rewiring substrate to said electrode pad, and making the height from said 1st field 
of said projection electrode higher than the closure height from said 2nd field of said semiconductor 
device. 

[Claim 2] On the 1st [ of the rewiring substrate which has a semiconductor device, the 1st field in which 
this semiconductor device is carried, and' the 2nd field of the opposite side of this 1st field, and this 
rewiring substrate ] field The electrode pad which has been arranged around said semiconductor device 
and was electrically connected with said semiconductor device, It consists of a through tube from said 
' 2nd field of said rewiring substrate to this electrode pad, and a projection electrode prepared in said, 
electrode pad from this through tube side. The semiconductor device characterized by making the height 
from said 2nd field of said projection electrode higher than the closure height from said electrode pad of 
said semiconductor device. 

[Claim 3] The semiconductor device which is a semiconductor device according to claim 1 or 2, carries 
out laminating immobilization of other semiconductor devices at said semiconductor device, and is 
characterized by closing in one. 

[Claim 4] On the 1st [ of the rewiring substrate which has the 1st field in which the 1st and 2nd 
semiconductor devices and these 1st semiconductor devices were carried, and the 2nd field in which 
this 2nd semiconductor device was carried, and this rewiring substrate ] field On the 1st electrode pad 
which has been arranged around said 1st semiconductor device and was electrically connected with said 
1st semiconductor device, and the 2nd [ of said rewiring substrate ] field The 2nd electrode pad which 
has been arranged around said 2nd semiconductor device and was electrically connected with said 2nd 
semiconductor device, The VIA hole which connects electrically said 1st electrode pad and said 2nd - 
electrode pad, The semiconductor device characterized by having consisted of a projection electrode 
prepared in said 1st electrode pad or said 2nd electrode pad, and making the height of said projection 
electrode higher than the closure height of said 1 st semiconductor device. 

[Claim. 5] It is the semiconductor device characterized by being a semiconductor device according to 
claim 4, and making said projection electrode higher than total with the closure height of said 1st 
semiconductor device, and the closure height of said 2nd semiconductor device. 

[Claim 6] The semiconductor device which is a semiconductor device according to claim 4 or 5, carries 
out laminating immobilization of the 3rd semiconductor device at either, and is characterized by the 
thing of said 1st semiconductor device and said 2nd semiconductor device closed in one at least. 
[Claim 7] It is the semiconductor device which it is a semiconductor device according to claim 4 or 5, 
and said 1st and 2nd semiconductor devices are connected to said 1st and 2nd electrode pads by 
wirebonding, and is characterized by the connecting location of the wire on said 1st electrode pad 
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having shifted from the connecting location of the wire on said 2nd electrode pad. 

[Claim 8] The semiconductor device which is a semiconductor, device which has the Jaminated structure 
which carried out the laminating of two or more:semiconductor;devices-indicated\by claim -1> thru/or 7, 
and was connected, and is characterized by the number of electrodes of the semiconductor device of 
the top in a laminated structure differing from the number of electrodes of a lower semiconductor ; 
device. . • • i. • ' • , ; *.<- v i • . 

[Claim 9] It is the manufacture approach of a semiconductor device- that the 1 st.semiconductor device 

r t 

was carried in the 1st field of a rewiring substrate, and the 2nd semiconductor device was carried in the 
2nd field of the opposite side of this 1st field. Said 1st semiconductor device is carried in the-1st field of 
said rewiring substrate. Said rewiring substrate Inside-out, Said rewiring substrate is laid on the fixture 
which has the buffer member which has the crevice in which said 1st semiconductor device Is: held; and 
supports said 1st semiconductor device in this crevice. The manufacture approach of the semiconductor 
device characterized by having each phase of carrying said; 2nd semiconductor device in the 2nd field of 
said rewiring substrate.. ;n\ , ... , . . > , • - . , ;-;o ».::.*■•*•, , 

[Claim 10] A rewiring substrate and'the semiconductor device protected by the package* while being, ; 
carried in the center of this rewiring substrate, The projectibn.electrode. arranged in the- periphery ; v : 
location of this semiconductor device of said.rewiring>substrate, Two^or more semiconductor devices 
which have the electrode pad arranged so that said projection electrode arrangement side and opposite 
side side of said rewiring substrate might be countered with said projection electrode While arranging, 
said semiconductor device in the laminating approach of the, semiconductor, device, which carries. out a 
laminating by joining said projection electrode and said electrode pad so that said projection , electrode 
may serve; as the bottom to the direction of a laminating The. laminating approach of the: semiconductor 
device characterizedrby having the flux arrangement process which; imprints said>flux.on»said projection 
electrode using an imprint head : with the fluxing section by which flux is applied only, to. the arrangement 
, location of i said projectiomelectrode, and a corresponding location;-? . ; < t - > : . .« 

[Claim. 11] A rewiring substrate and. the semiconductor device protected by the package' while being ,■ 
carried in the center of this rewiring substrate, The projection electrode arranged in the periphery ^r - 
location of this semiconductorrdevice of said rewiring substrate, Two or more semiconductor devices; 
which have the electrode pad; arranged so. that said projection electrode arrangement sidei and* opposite 
side side of said rewiring substrate might be countered with said projection electrode. In the laminating 
approach of the semiconductor . device which carries out a laminating by joining said projection electrode 
and said electrode pad To the flux feed zone material.which has,theflux ; loading section by whicK only 
the-location corresponding toi the arrangement Jocation.of said projection electrodes was? loaded with flux 
The laminating approach of the semiconductorrdevice characterized by having the flux* arrangement- 
process which: arranges said flux on said projection electrode by conveying said semiconductor, device in 
the condition that said projection electrode serves as the bottom to the direction of . a laminating, and 
immersing.said projectiomelectrodejn said flux loading section. ■■■ /v .v;>v...*.».i....- 

[Translation done.]: 1 « - . ; * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a semiconductor device 
and a semiconductor device, and relates to the manufacture approach of a suitable semiconductor 
device to carry out the laminating of two or more semiconductor devices, consider as the three- 
dimensional structure, and aim at improvement in packaging density especially, and a semiconductor 
device. 

[0002] A miniaturization and thin shape-ization are demanded also of the semiconductor device used for 
electronic equipment with thin-shape[ the miniaturization of electronic equipment, lightweight-izing, 
and ]-izing. The package of a semiconductor device is shifting to the BGA (ball grid, array) mold package 
or CSP (chip-size package) which has arranged the external connection terminal in the shape of an area 
array at the base of a package in the four directions from QFP for surface mounts to which the terminal 
extended in the shape of a gull wing that such a demand should be coped with. 
[0003] In such a semiconductor package, a semiconductor chip is mounted in a rewiring substrate 
(INTAPOZA), and many the so-called fan-out type which has arranged the terminal for external 
connection around a semiconductor chip by INTAPOZA of packages are used. 
[0004] 

[Description of the Prior Art] Drawing 1 is the sectional view of the semiconductor device of the 
conventional fan-out mold. In drawing 1 , a semiconductor chip 3 is carried in INTAPOZA 1 which 
consists of a polyimide substrate or a glass epoxy group plate, and the closure is carried out with 
closure resin 2. The semiconductor chip 3 is being fixed to INTAPOZA 1 by the DB material (bonding 
agent) 6 in the state of face up. The bonding pad 5 and the ball pad 8 are formed in the top face of 
INTAPOZA 1, and the circuit pattern connects, respectively. 

[0005] The electrode and bonding pad 5 of a semiconductor chip 3 are connected by the Au wire 4. 
Moreover, in order to protect a semiconductor chip 3, the Au wire 4, and bonding pad 5 grade, the 
closure of the field in which the semiconductor chip 3 of INTAPOZA 1 was carried is carried out with 
the closure resin 2 which consists of epoxy system resin etc. A through hole (VIA hole) 9 is established 
in the location corresponding to the ball pad 8 and bonding pad 5 of INTAPOZA 1 from the inferior- 
surface-of-tongue side, and the pewter ball 7 is formed in the ball pad 8 and the bonding pad 5. 
Therefore, the semiconductor chip 3 is electrically connected to the pewter ball 7 which is an external 
connection terminal through INTAPOZA 1^ and the pewter ball 7 is projected and formed in the inferior- 
surface-ofHongue side of INTAPOZA 1. 

[0006] Drawing 2 is the sectional view of CSP (chip-size package) of the conventional flip chip mounting 
mold. In drawing 2 , the same sign is given to the same components as the component part shown in 
drawing 1 , and the explanation is omitted. 

[0007] In drawing 2 , flip chip mounting of the semiconductor chip 3 is carried out in the state of the 
face down at INTAPOZA 1. That is, the semiconductor chip 3 has the bump 12 for connection/and the 
bump 12 for connection is connected to the bonding pad 5. It fills up with the underHllling-material 1 1 
between a semiconductor chip 3 and INTAPOZA 1, and the semiconductor chip 3 is being fixed to 
INTAPOZA 1. Like the semiconductor device shown in drawing 1 , a through hole (VIA hole) 9 is 
established in INTAPOZA 1, and the pewter ball 7 is projected and formed in the inferior-surface-of- 
tongue side of INTAPOZA 1. 
[0008] 

[Problem(s) to be Solved by the Invention] In the above-mentioned semiconductor package, most sizes 
of a package are reduced to the semi-conductor chip size by reducing the component-side product of 
PA&KEJI including a semiconductor chip. Therefore, it is necessary to think that two-dimensional 
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contraction -of package structure has reached the limitation mostly, and to consider the miniaturization 
of a semiconductor device in three dimensions from now on. That is, it is becoming important how not 
only the component-side product of a semiconductor device but the mounting volume is made small. 
[0009] This invention is made in view of an above-mentioned technical problem, and it aims at offering 
the semiconductor device which enabled mounting of a semiconductor device in three dimensions, and 
its manufacture approach by carrying out the laminating of the semiconductor device package according 
to easy structure, and unifying. 

[0010] " , . 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the semiconductor 
device by invention according to claim 1 On the 1st [ of the rewiring substrate which has a 
semiconductor device, the 1st field in which this semiconductor device is? carried^ and the 2nd field of 
the opposite side of this 1st field, arid this rewiring substrate ] field The electrode pad which has been 
arranged around said semiconductor device and was electrically connected with said semiconductor 
device, It consists of a projection electrode prepared on this electrode pad, and a througlvtube from 
said 2nd field of said rewiring substrate to said electrode pad, and considers as the configuration which 
made the height from said 1st field of said projection electrode higher than the closure height from said 
2nd field of said semiconductor device. ;v - . • ^ ; ^ : ; v - : : i - .- .; r .j : j :; 

[001 1] The semiconductor device by invention according to claim 2 on the 1 st [ of the rewiring / 
substrate which has a semiconductor, device, the 1st field . in which- this semiconductor device is carried, 
and the 2nd field of the opposite side of this 1st field, and this rewiring substrate ] field The electrode 
pad which has been arranged around said semiconductor device and , was electrically connected with said 
semiconductor device,. It consists of a through tube from said 2ndvfie|d of said rewiring substrate to this 
electrode pad, and a projection electrode prepared in said electrode pad from this through tube side; and 
considers as the configuration which; made the height from said 2nd field of said projection electrode 
higher than the closure height from said electrode pad of said semiconductor device: >.Mi • 
[0012] Invention according to claim 3 is a semiconductor device according to claim 1 or 2, carries out 
laminating immobilization of other semiconductor devices at said semiconductor device; and is taken as 
the configuration closed in one. , 

[0013] Invention according to claim 4 on the 1st [ of the rewiring substrate which has the 1 st field in 
which the 1st and 2nd semiconductor devices and these 1st semiconductor devices were carried, and 
the 2nd field in which this 2nd semiconductpr device was -carried, and this rewiring substrate ] field On 
the 1st electrode pad which has been arranged around said 1st semiconductor device and was 
electrically connected . with said 1st semiconductor device, and the 2nd [ of said rewiring substrate] 
field The. 2nd electrode pad which has been arranged around said 2nd;semiconductori device, and was. 
electrically connected with said 2nd semiconductor device, The VIA hole which connects electrically 

t said 1st electrodes pad, and said 2nd electrode pad, It consists of a projection electrode prepared: in said 
1st electroderpad or said. 2nd electrode pad; and considers as the.configuration which made the height 
of said projection electrode higher than the closure height of said 1st semiconductor device. >■-?.;.;«-,■*. 
[0014] Invention according to claim 5 is a semiconductor device according to claim 4, and considers said 

* projection electrode as the configuration made higher than total; with the closure height of said. 1st 

-semiconductor- device.-and the closure height of said 2nd semi conductor device.:, ••>.. 

[001 5] Invention according to claim. 6 is a semiconductor device according to claim. 4. or 5,. and is /taken 
as the configuration of said 1st semiconductor device and said 2nd; semiconductor device which carried 
out laminating immobilization of the 3rd semiconductor device at least at either, and was closed in one. 
[0016] Invention according to claim 7 is a semiconductor device according to claim 4 or 5, said 1st and 
2nd semiconductor devices are connected to said 1st and 2nd electrode pads by wirebonding, and the 
connecting location of the wire on said 1st electrode pad is considered as the configuration which has 
shifted from the connecting location of the wire on said 2nd electrode pad. 

[0017] Invention according to claim 8 is a semiconductor device which has the laminated structure 
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which carried out the laminating of two- or more semiconductor devices indicated by claim 1 thru/or 7, 
and was connected, and is taken as the configuration from which the number of electrodes of theV; 
semiconductor device of the. top in a laminated structure and the number of electrodes of. a lower.:, 
semiconductor device differ.- t ^ ' > r. 

[0018] As for invention according:to claim 9, the 1st semiconductor device is carried in the 1st field of a 
rewiring substrate: It is the manufacture approach of a semiconductor device that the 2nd ~> 
semiconductor device was carried in the: 2nd field of the opposite side of this 1st field. Said 1st 
semiconductor device is carried in the 1st field of said rewiring substrate. Said rewiring substrate : 
Inside-out, Said rewiring substrate is laid on the fixture which has the buffer member which has the 
. crevice in which said 1st semiconductor device is held, and supports said 1st semiconductor device: in 
this crevice, and it considers as the configuration which has each phase of carrying said 2nd • 
semiconductor device in the 2nd field of said rewiring substrate. 

[0019] The semiconductor device protected by the package while invention according to claim. 10 was 
carried in the center of a rewiring substrate and this rewiring substrate, The projection electrode - 
arranged in the periphery location of this semiconductor device of said rewiring substrate, Two or more 
semiconductor devices which have the electrode pad arranged so that said projection electrode : ^ : 
arrangement side and opposite side side of said rewiring substrate might be countered with said w > 
projection electrode While arranging said semiconductor device in the laminating approach of the; *:> . 
.. semiconductor device which carries out a laminating by joining said projection electrode and said 
electrode pad so that said projection electrode may serve as the bottom to the direction of a laminating 
It considers as the configuration which has the flux arrangement process which imprints said flux on said 
projection electrode using an imprint head with the fluxing section by which flux is applied only to the 
arrangement location of said projection electrode, and a corresponding location. I. 
[0020] The semiconductor device protected by the package whilennvention according to claim 11 was 
carried in the center of a rewiring substrate and this rewiring substrate, The. projection electrode 
arranged in the periphery location of this semiconductor device of said rewiring substrate, Two or more 
semiconductor devices which have the electrode pad arranged so that said projection electrode 
arrangement side and opposite side side of said rewiring substrate might be countered with said c 
projection electrode In the laminating approach of the semiconductor device which carries out a'; - 
laminating by joining said projection electrode and said electrode pad To the flux feed zone material 
which has the flux .loading section by which only the location corresponding to. the arrangement location 
of said projection electrode was loaded with flux Said semiconductor device is conveyed in. the condition 
that said projection electrode serves as the bottom to the direction of a laminating, and it considers as 
the configuration which has the flux arrangement process which arranges said flux on said projection 
electrode by immersing said projection electrode in said flux loading section. 
[0021] Each above-mentioned means acts as follows. < 

[0022] According to invention according to claim 1, a through tube is prepared in INTAPOZA on the 
background of an electrode pad in which the projection electrode was prepared, and the background side 
(field of a projection electrode and the opposite side) of an electrode pad is exposed within a through 
tube. Moreover, since the height of a projection electrode is higher than the closure height of a 
..... . - . -semiconductor -device,- when carrying-out the laminating of the semiconductor device of the-same 

structure, the projection electrode of an upper semiconductor device can be connected to the electrode 
pad in the through tube of a lower semiconductor device. At this time, the part to which the closure of 
the semiconductor device of an upper semiconductor device was carried out is held in the space formed 
with the projection electrode between the rewiring substrate of an upper semiconductor device, and the 
rewiring substrate of a lower semiconductor device. Therefore, only a projection electrode can prescribe 
connection of each semiconductor device and the distance between each semiconductor device, and 
the laminated structure of two or more semiconductor devices with an easy configuration can be * 
realized. Moreover, the rewiring substrate has the loading side of a semiconductor device, and can 
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arrange an electrode pad freely on a rewiring substrate by forming a circuit pattern in this loading side. 
[0023] According to invention according to claim 2, a through tube is prepared in INTAPOZA on the 
background of an electrode pad in which the projection electrode was prepared, the background side of 
an electrode pad is exposed within a through tube, and a projection electrode is prepared in this field. 
Moreover, since the height of a projection electrode is higher than the closure height of a 
semiconductor device, when carrying out the laminating of the semiconductor device of the same 
structure, the projection electrode of an upper semiconductor device can be connected to the electrode 
pad of a lower semiconductor device. At this time, the part to which the closure of the semiconductor 
device of a lower semiconductor device was carried out is held in the space formed with the projection 
electrode between the rewiring substrate of an upper semiconductor device, and the rewiring substrate 
of a lower semiconductor device. Therefore, only a projection electrode can prescribe connection of 
each semiconductor device and the distance between each semiconductor device, and the laminated 
structure of two or more semiconductor devices with an easy configuration can be realized. Moreover, 
the rewiring substrate has the loading side of a semiconductor device, and can arrange an electrode pad 
freely on a rewiring substrate by forming a circuit pattern in this loading side. 

[0024] Since according to invention according to claim 3 laminating immobilization of the semiconductor 
device of further others is carried out at the semiconductor device of a semiconductor device according 
to claim 1 or 2 and it closes in one, the laminating of the semiconductor device of a laminated structure 
can be carried out further, and many semiconductor devices can be mounted by the inside of the same 
volume. 

[0025] According to invention according to claim 4, a projection electrode is prepared only in one side of 
the electrode pad which the semiconductor device was mounted in both sides of a rewiring substrate, 
and was prepared in both sides of a rewiring substrate. The electrode pad of both sides of a rewiring 
substrate is electrically connected by the VIA hole. Therefore, the laminating of the semiconductor 
device which has a projection electrode higher than the closure quantity of the semiconductor device of 
the side in which the projection electrode is not prepared can be carried out from the side which is not 
prepared in the projection electrode, and the laminated structure of a semiconductor device can be 
realized with an easy configuration. 

[0026] According to invention according to claim 5, in a semiconductor device according to claim 4, 
since a projection electrode is more expensive than total of the closure height of the semiconductor 
device of the both sides of a rewiring substrate, the laminating of the semiconductor devices of the 
same configuration can.be carried out. : . ... 

[0027] Since according to invention according to claim 6 laminating immobilization of the semiconductor 
device of further others is carried out at the semiconductor device of a semiconductor device according 
to claim 4 or 5 and it closes in one, the laminating of the semiconductor device of a laminated structure 
can be carried out further, and many semiconductor devices can be mounted by the inside of the same 
volume. ■ . 

[0028] According to invention according to claim 7, in a semiconductor device according to claim 4 or 5, 
the semiconductor device of the both sides of a rewiring substrate is connected to an electrode pad by 
wirebonding. And the connecting location of the wire on the electrode pad of one side has shifted from 
the connecting location of- the wire on the electrode pad of the opposite side.- Since the wire is already -. ~ 
stretched under the bonding location when performing wirebonding of the semiconductor device of the 
opposite side after performing wirebonding of the semiconductor device of one side, when the bonding 
location of the semiconductor device of both sides is the same, a bonding location cannot be supported 
from the bottom. However, in the semiconductor device by this invention, when performing wirebonding 
of the semiconductor device of the opposite side after performing wirebonding of the semiconductor 
device of one side, a bonding location can be supported from the part bottom by which bonding is 
carried out using a gap>of the bonding location of the opposite side, and positive wirebonding can be 
performed. 
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[0029] Since it considers as the configuration from which. the number of electrodes of the 
semiconductor device . of the top in a laminated structure and the number of electrodes of a lower 
semiconductor device differ in the semiconductor device which has the* laminated structure, which «. 
carried out the laminating of two or more semiconductor devices indicated by claim 1 thru/or 7, and was 
connected according to invention according to claim 8, the laminating of the semiconductor devices 
which have the semiconductor device from which size differs can be carried out. ;..'«< 
[0030] Since according to invention according to claim 9 it can carry, supporting the semiconductor 
device of the opposite side from the bottom after carrying the semiconductor device of one side in case 
a semiconductor device is carried in both sides of a rewiring substrate, the semiconductor device of 
both sides can certainly be carried in a rewiring substrate. 

[0031] While according to invention according to claim 10 arranging a semiconductor device in the 
laminating approach of the semiconductor device which carries out the laminating of two or more 
semiconductor devices by joining a projection electrode and an electrode pad so that a projection 
electrode may serve as the bottom to the direction of a laminating By imprinting flux on a projection 
electrode using an imprint head with the fluxing section by which flux is applied only to the arrangement 
location of a projection electrode, and a corresponding location, flux can be prepared only in a projection 
electrode. Therefore, it can prevent that the projection electrode and electrode pad which adjoin at the 
time of the reflow processing carried out in order to join an electrode pad to a projection electrode after 
FURAKKU spreading short-circuit. 1 • 

[0032] In the laminating approach of the semiconductor device which carries out the laminating of two 
or more semiconductor devices by joining a projection electrode and an electrode pad according to 
■. invention according to claim 11 By conveying a semiconductor device in the condition that a projection 
electrode serves as the bottom to the direction of a laminating, immersing a projection electrode in the 
flux loading section by which only the location corresponding to the arrangement location of a projection 
electrode was loaded with flux, and arranging flux on a projection electrode Flux can be prepared only in 
a projection electrode. Therefore, it can prevent that the projection electrode and electrode pad which 
adjoin at the time of the reflow processing carried out in order to join an electrode pad to a projection 
electrode after FURAKKU spreading short-circuit. 

[0033] Moreover, after usually being manufactured, a semiconductor device is kept so that a projection 
electrode may be located downward. For this reason, by the laminating approach according to claim 10, 
the processing which reverses a required semiconductor device becomes unnecessary, and 

simplification of a flux arrangement process can be attained. 

[0034] 

[Embodiment of the Invention] Hereafter, the gestalt of the operation in this invention is explained to a 
detail with reference to a drawing. 

[0035] Drawing 3 is the sectional view of the semiconductor device 40 by the 1st example of this 
invention. The semiconductor device 40 shown in drawing 3 is a semiconductor device of the fan-out 
mold by which wirebonding connection was made. In drawing 3 , the same sign is given to the same 
components as the component part shown in drawing 1 , and the explanation is omitted. 
[0036] In the semiconductor device 40 shown in drawing 3 , a semiconductor chip 3 is carried in the 

- - wiring-side side of-INTAPOZA 1 which consists of an one side wiring substrate. INTAPOZA1 is formed 

from a polyimide tape substrate, a glass epoxy group plate, or an organic substrate (polycarbonate). A 
semiconductor chip 3 is fixed to INTAPOZA 1 by the DB material 6, and a semiconductor chip 3 and the 
bonding pad 5 formed on INTAPOZA 1 are electrically connected by carrying out wirebonding with the 
Au wire 4. A bonding pad 5 is connected to the ball pad 8 by the circuit pattern. The front face of the 
ball pad 8 is covered with the pewter resist 10 except for the part which forms the pewter ball 7. The 
pewter ball 7 is formed on the ball pad 8 by the side of the field in which a semiconductor chip 3 is 
carried. 

[0037] The through hole (VIA) 9 where even the ball pad 8 extends is established in the field of the ; 
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opposite side of the semiconductor chip 3 loading side of INTAPOZA 1. That is, a through hole 9 is a 
through tube which penetrates the substrate of INTAPOZA 1 and is prepared. Therefore, the field of the 
opposite side of the field in which the pewter ball 7 of the ball pad 8 was formed is exposed in a through 
hole 9. In order to carry out the laminating of the semiconductor device like the after-mentioned and to 
make connection possible, the magnitude of a through hole 9 is set as magnitude which the ball pad 8 of 
sufficient area to connect the pewter ball 7 exposes. 

[0038] Although the closure of a semiconductor chip 3 and the bonding pad 5 is carried out with closure 
resin 2, the closure of the ball pad 8 which exposed only the alder dowel-RU loading part by the pewter 
resist 10 is not carried out. Therefore, the pewter ball 7 is formed on the ball pad 8 exposed by the 
pewter resist 10. That is, the pewter ball 7 is arranged around a semiconductor chip 3 at the 
semiconductor chip loading side side of INTAPOZA 1. 

[0039] A semiconductor chip 3 is a thin-shape-ized semiconductor chip, and the closure height (height 
from the ball pad 8 of the part closed with closure resin 2) by closure resin 2 is set up lower than the 
height (height from the ball pad 8 of the pewter ball 7) of the pewter ball 7. Namely, as it becomes higher 
than the closure height by closure resin 2, it is set up, and the height of the pewter ball 7 carries out 
the laminating of the semiconductor device which has the same structure so that it may mention later 
easily, and has connectable structure. Thus, in order to make the height of closure resin 2 low, when 
using wirebonding, it is effective to use fluid resin. Moreover, the closure height stabilized lower is 
realizable by using a vacuum airline printer together. 

[0040] Drawing 4 is a semiconductor device by the gestalt of this operation, and is the sectional view 
showing the example in the case of carrying out flip chip mounting of the semiconductor chip. In drawing 
4 , the same sign is given to the same components as the component part shown in drawing 3 , and the 
explanation is omitted. 

[0041] As shown in drawing 4 , it can be made still lower than the case where the closure height by 
closure resin 2 is shown in drawing 3 , by using flip chip mounting for connection of a semiconductor 
chip 3. That is, closure height is low pressed down by performing electrical installation of a 
semiconductor chip 3 and INTAPOZA 1 with the projection electrode 12 which replaced with the Au 
wire 4 and was formed in the semiconductor chip 3. Au bump or a pewter bump is used as a projection 
electrode 12. 

[0042] Generally between a semiconductor chip 3 and INTAPOZA 1, the under-filling material 11 is 
poured in, and connection between the: projection electrode 12 and a bonding pad 5 is reinforced By 
performing impregnation of this under-filling material 11, after forming the pewter ball 7, the under-filling 
material 11 can be supplied also to the joint of the pewter ball 7 and a ball pad, and connection of the 
pewter ball 7 can be reinforced. Thereby, the dependability of secondary mounting which mounts a 
semiconductor device in a substrate can be raised. 

[0043] Although the semiconductor device shown in drawing 4 is the so-called exaggerated mold type 
which closes the semiconductor chip 3 whole with closure resin 2, in flip chip mounting, closure height 
(closure height turns into height of the top face of a semiconductor, chip 3 in this case) can be made 
lower by excluding the closure by closure resin 2. 

[0044] The semiconductor device shown in above-mentioned drawing 3 and above-mentioned drawing 4 
can be manufactured in -low cost -by using INTAPOZA 1 of one side wiring. Moreover, it is not necessary 
to perform through hole plating to a through hole 9, and can respond also to detailed wiring. 
[0045] Drawing 5 is the top view showing the physical relationship of the bonding pad 5 of a 
semiconductor device and the ball pad 8 using the wirebonding connection shown in drawing 3 . 
INTAPOZA 1 used for the semiconductor device by the gestalt of this operation can form a circuit 
pattern also on the field which counters a semiconductor chip 3, as shown in drawing 5 . For this reason, 
the arrangement relation between a bonding pad 5 and the ball pad 8 can be set up freely, and a bonding 
pad 5 and the ball pad 8 can be efficiently arranged within a narrow area. 

[0046] In addition, although explanation of the semiconductor device by the gestalt of this above- 
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mentioned operation illustrated and explained the example which connected a semiconductor chip 3 and 
INTAPOZA 1 by wirebonding and flip chip mounting, INTAPOZA 1 may be used as a tape substrate and 
a semiconductor chip 3 and INTAPOZA 1 may be connected by TAB:(tape auto METEDO bonding) 
connection. 

[0047] Next, the structure which carried out the laminating of two or more semiconductor devices by 
the 1st example of above-mentioned this invention, and was connected is explained; Drawing 6 is the 
sectional view showing the example which carried out the two-piece laminating of the semiconductor 
device which connected the semiconductor chip to INTAPOZA by wirebonding as shown in drawing 3 >, 
and was connected. Drawing 7 is the sectional view showing the example which carried out the two- 
piece laminating of the semiconductor device which connected the semiconductor chip to INTAPOZA by 
flip chip mounting as shown in drawing 4 , and was connected. In drawing 6 and drawing 7 , the same- sign 
is given to the same components as the component part shown in drawing 3 and drawing 4 , respectively, 
and the explanation is omitted. 

[0048] As shown in drawing 6 and drawing 7 , the pewter ball 7 prepared in the upper semiconductor . 
device is connected to the ball pad 8 with which a lower semiconductor device corresponds through the 
through hole 9 of a lower semiconductor device. Since the height of a pewter ball is higher than the 
closure height of closure resin 2, spacing between INTAPOZA 1 of an upper semiconductor device and a 
lower semiconductor. device is maintained with the pewter ball 7 more than the closure height of closure 
resin 2. Therefore, a semiconductor chip 3 is held in the space formed between INTAPOZA 1 of an 
upper semiconductor device, and INTAPOZA 1 of a lower semiconductor device. 

[0049] What is necessary is just to fuse the pewter ball 7 of an upper semiconductor device/after only 
piling up semiconductor devices, and- to connect with the ball pad of a lower semiconductor device in 
the laminated structure of such a semiconductor device, in order to carry out laminating immobilization 
of the semiconductor device. Therefore, a laminated structure can be formed by the very easy activity. 
Moreover, since the pewter ball 7 of an upper semiconductor device is arranged in the through hole 9 
formed in INTAPOZA 1 of a lower semiconductor device, positioning of semiconductor devices is 
performed automatically. 

[0050] Drawing 8 is the sectional view showing some semiconductor devices which are the modifications 
of the semiconductor device by the gestalt of this operation. The same sign is given to the same 
components as the component part shown in drawing 6 in drawing 8 , and the explanation is omitted. In 
the modification shown in drawing 8 , the through hole 9 is formed in the shape of a grinding dovetail. By 
making a through hole 9 into such a configuration, at the time of positioning of a semiconductor device, 
the operation to which it shows the pewter ball 7 to a through hole 9 improves, and positioning of 
semiconductor devices becomes easier. The configuration which is not limited in the shape of a grinding 
dovetail, and beveled the edge of a through hole 9 is sufficient as the configuration of a through hole 9. 
[0051] Moreover, in order to prevent omission of a laminating or the pewter ball by the reflow of the 
pewter at the time of secondary mounting, it is desirable to make diameter size of a mounting land into 
1.5 or less times of the diameter size of opening of a through hole 9. Diameter size of a mounting land 
and diameter size of opening of a through hole 9 are more preferably made equivalent. Thereby, the area 
of an up-and-down pewter connection becomes equal, and the fused pewter can be drawn close by one 
- of the two, or can prevent the-stress concentration of the joint after-mounting. Moreover. as a pewter 
ball 7 of the semi-conductor used for a laminating, by using a high-melting pewter ball, it can prevent 
that the pewter ball 7 in a laminated structure remelts the laminating structure to ** secondarily 
mounted to a mother board, and reliable secondary mounting can be attained. 

[0052] The quality of the material of the configuration of the above through holes 9, size, and the pewter 
ball 7 is explained below, and also it is applicable to an example. 

[0053] In addition, in order not to connect the pewter ball 7 to INTAPOZA 1 of a . semiconductor device 
located in the maximum upper case of a laminated structure from the bottom, as shown in drawing 9 , 
there is no need of forming a through hole 9, and it serves as the part cost reduction. Moreover, when 



INTAPOZA -1 which formed the through hole 9 is used also for the semiconductor device located in the 
maximum upper case, electric contact to the semiconductor device by which the laminating was carried 
out through this through hole 9 can be performed, and the semiconductor device trial of a continuity 
check etc. can be performed. 

[0054] Drawing 10 is the sectional view showing the configuration at the time of making [ more ] the 
number of electrodes of the semiconductor device of an upper case than the number of electrodes of 
the semiconductor device of the lower berth in the laminated structure of the semiconductor device by 
the gestalt of this operation. In drawing 10 , the same sign is given to the same components as the 
component part shown in drawing 6 , and the explanation is omitted. 

[0055] In drawing 10 f since an upper semiconductor device has many electrodes, it made INTAPOZA 1 A 
of an upper semiconductor device larger than INTAPOZA 1 of a lower semiconductor device, and has 
prepared ball pad 8A other than the ball pad 8. And ball pad 8A which is not electrically connected with 
a lower semiconductor device is arranged in the periphery section, and pewter ball 7A linked to this ball 
pad 8A is formed more greatly than the pewter ball 7. That is, the height of pewter ball 7A is made into 
the height and EQC to the pewter ball 7 of a lower semiconductor device. Thereby, the electrode of an 
upper semiconductor device can be electrically connected to other substrates, such as a mother board, 
without going via the electrode of a lower semiconductor device. Thus, the laminating of the 
semiconductor device of the different number of electrodes can be carried out by changing the 
magnitude of a pewter ball. According to the configuration of such a semiconductor device, that of an 
upper semiconductor device and a lower semiconductor device can be made into the thing of different 
size, and it becomes possible to carry out the laminating of the semiconductor device of various classes. 
[0056] Drawing 1 1 is the sectional view in the semiconductor device by the gestalt of this operation 
showing the modification of the ball pad in a through hole. As for ball pad 8B shown in drawing 1 1 , the 
field where the pewter ball 7 of an upper semiconductor device is connected is formed in the convex 
configuration. Thus, by making a ball pad into a convex configuration/a touch area with the pewter ball 7 
increases, and reliable connection can be attained. 

[0057] In addition, in the laminated structure of the semiconductor device by the above-mentioned 
example, the semiconductor chip of the semiconductor device by which a laminating is carried out may 
be a chip of the same kind, and can also be considered as a chip of a different kind. Moreover, although 
the configuration which carried out the laminating of the two semiconductor devices was explained, the 
laminating of the three or more semiconductor devices can also be carried out by putting by the same 
. approach... ..... 

[0058] Moreover, various modifications in the gestalt of this operation are explained below, and also they 
are applicable to an example. 

[0059] Next, the 2nd example of this invention is explained. Drawing 1 2 and drawing 13 are the sectional 
views of the semiconductor device by the 2nd example of this invention. Drawing 12 makes wirebonding 
connection of the semiconductor chip, and drawing 13 carries out flip chip mounting of the 
semiconductor chip. In drawing 12 and drawing 13 , the same sign is given to the same components as 
the component part shown in drawing 3 and drawing 4 . The component part of the semiconductor 
device by the 2nd example of this invention is fundamentally [ as the component part of the 
- semiconductor device by the 1st above-mentioned -example ] the same, and explains only the difference - 
here. 

[0060] In the semiconductor device by the 1st above-mentioned example, the pewter ball 7 is formed in 
the semiconductor chip loading side, i.e., wiring side, side of INTAPOZA 1. And the closure height of 
closure resin is set up lower than the height of the pewter ball 7. That is, a semiconductor chip 3 and 
the pewter ball 7 are carried in the same field side of INTAPOZA 1, and the through hole 9 is 
established in the field of the opposite side of the semiconductor chip loading side of INTAPOZA 1. 
[0061] On the other hand, in the semiconductor device by the 2nd example, the pewter ball 7 is formed 
in the field of the opposite side of the semiconductor chip loading side of in TAPOZA 1. That is, the 



- 12- 



pewter ball 7 is formed to the field of the ball pad 8 exposed in the through hole 9. Therefore, the 
pewter ball 7 is formed so that it may project in the opposite side of the field in which the,i 
semiconductor chip 3 (closure resin 2) was formed. > o iitbx*n\- :> ' r 

[0062] In such a configuration, the closure height (height from the front face of the ball pad 8) of closure 
resin 2 is set up lower than the height (height from the field of the opposite side of the chip component 
side of INTAPOZA 1) of the pewter ball 7. That is, when the laminating of the semiconductor device by 
the gestalt of this operation is carried out so that it may mention later since the height of the pewter 
ball 7 is higher than closure height, the closure part by closure resin 2 is held in the space formed 
between INTAPOZA of the semiconductor device of a top and the bottom. : 
[0063] In addition, although explanation of the semiconductor device by the gestalt of this above- 
mentioned operation illustrated and explained the example which connected a semiconductor chip 3 and 
INTAPOZA 1 by wirebonding and flip chip mounting, INTAPOZA 1 may be used as a tape substrate and 
a semiconductor chip 3 and INTAPOZA 1 may be connected by TAB (tape auto METEDO bonding)' 
connection. 

[0064] Next, the structure which carried out the laminating of two or more semiconductor devices by 
the 2nd example of above-mentioned this invention, and was connected is explained. Drawing 14 is the 
sectional view showing the example which carried out the two-piece laminating of the semiconductor 
device which connected the semiconductor chip to INTAPOZA by wirebonding as shown in drawing 12 , 
and was connected. Drawing 1 5 is the sectional view showing the example which carried out the two- 
piece laminating of the semiconductor device which connected the semiconductor chip to INTAPOZA by 
flip chip mounting as shown in drawing 13 , and was connected. In drawing 14 and drawing 15 , the same 
sign is given to the same components as the component part shown in drawing 12 and drawing 13 , ' 
respectively, and the explanation is omitted. i •■ 

[0065] As shown in drawing 14 and drawing 15 , the pewter ball 7 prepared in the upper semiconductor 
device is connected to the ball pad 8 with which a lower semiconductor device corresponds through the 
through hole 9 of a lower semiconductor device. Since the height of the pewter ball 7 is higher than the 
closure height of closure resin 2, spacing between INTAPOZA 1 of an upper semiconductor device and a 
lower semiconductor device is maintained with the pewter ball 7 more than the closure height of closure 
resin 2. Therefore, a semiconductor chip 3 is held in the space formed between INTAPOZA 1 of an^ 
upper semiconductor device, and INTAPOZA 1 of a lower semiconductor device. • 
- [0066] What is necessary is just to fuse the pewter ball 7 of an upper semiconductor device, after only 
piling up. semiconductor devices, and to connect with the ball pad of. a lower semiconductor device in 
the laminated structure of such a semiconductor device, in order to carry out laminating immobilization 
of the semiconductor device. Therefore, a laminated structure can be formed by the very easy activity. 
[0067] In addition, in the laminated structure of the semiconductor device by the above-mentioned 
example, the semiconductor chip of the semiconductor device by which a laminating is carried out may 
be a chip of the same kind, and can also be considered as a chip of a different kind. Moreover, although 
the configuration which carried out the laminating of the two semiconductor devices was explained, the 
laminating of the three or more semiconductor devices can also be carried out by putting one by one by 
the same approach. 

- ... .[0068] Next, the 3rd example of this invention is explained. Drawing 16 and drawing 17 are the seGtionaU 
views showing the semiconductor device by the 3rd example of this invention. In drawing 1 6 and drawing 
17 , the same sign is given to the same components as the component part shown in drawing 3 and 
drawing 4 , and the explanation is omitted. Fundamental structure is the same as the semiconductor 
device according [ the semiconductor device by the gestalt of this operation ] to the 1st above- 
mentioned example, and difference is that the laminating of the semiconductor chip 3A is carried out, 
and the resin seal is carried out in one on a semiconductor chip 3. 

[0069] In drawing 16 , the laminating of the semiconductor chip 3A smaller than a semiconductor chip 3 
is carried out to the semiconductor chip 3 through shock absorbing material 13. Both are connected to 
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the bonding pad 5 of INTAPOZA 1 by the Au wire 4, and the closure of the semiconductor chips 3 and 
3A is carried out in one with closure resin 2. The closure height of closure resin 2 is set up like the 
semiconductor device by the 1st above-mentioned example lower than the height of pewter ball 7B. 
Therefore, the semiconductor device by the gestalt of this operation as well as the semiconductor 
device by the 1st above-mentioned example can carry out the laminating of two or more semiconductor 
devices, and can be connected. > 
[0070] The semiconductor device shown in drawing 17 carries out flip chip mounting of the 
semiconductor chip 3 in the semiconductor device shown in drawing 16 , and other configurations are 
the same as the semiconductor device shown in drawing 1 6 

[0071] Moreover, although illustration is not carried out, TAB connection of the semiconductor device 3 
can also be made. Moreover, although the resin seal of the two semiconductor chips is carried out in 
piles in drawing 1 6 and drawing 17 , if the closure height of a semiconductor chip can be made lower 
than the height of pewter ball 7B, it is good also as a configuration which carried out the laminating of 
the three or more semiconductor devices, carried in INTAPOZA 1 and carried out the resin seal in one. 
[0072] Next, the 4th example of this invention is explained. Drawing 18 is the sectional view showing the 
semiconductor device by the 4th example of this invention. In drawing 18 , the same sign is given to the 
same components as the component part shown in drawing 1 2 , and the explanation is omitted. 
Fundamental structure is the same as the semiconductor device according [ the semiconductor device 
by the gestalt of this operation ] to the 2nd above-mentioned example, and difference is that the 
laminating of the semiconductor chip 3A is carried out, and the resin seal is carried out in one on a 
semiconductor chip 3. 

[0073] In drawing 1 8 , the laminating of the semiconductor chip 3A smaller than a semiconductor chip 3 
is carried out to the semiconductor chip 3 through shock absorbing material 13. Both are connected to 
the bonding pad 5 of INTAPOZA 1 by the Au wire 4, and the closure of the semiconductor chips 3 and 
3A is carried out in one with closure resin 2. The closure height of closure resin 2 is set up like the 
semiconductor device by the 2nd above-mentioned example lower than the height of pewter ball 7B. 
Therefore, the semiconductor device by the gestalt of this operation as well as the semiconductor 
device by the 1st above-mentioned example can carry out the laminating of two or more semiconductor 
devices, and can be connected. 

[0074] Although the semiconductor device shown in drawing 18 carries out wirebonding of the 
-semiconductor chips 3 and 3A, a semiconductor chip 3 can also be mounted in INTAPOZA 1 by flip chip 
mounting, and may be mounted by TAB connection. Moreover, although the resin , seal . of the two . 
semiconductor chips is carried out in piles in drawing 18 , if closure height can be made lower than the 
height of pewter ball 7B, it is good also as a configuration which carried out the laminating of the three 
or more semiconductor devices, carried in INTAPOZA 1 and carried out the resin seal in one. 
[0075] Moreover, although pewter ball 7B higher than the closure height of closure resin 2 is prepared in 
the semiconductor, device shown in drawing 18 , since the pewter ball of the semiconductor device of 
the bottom is only for connecting with a substrate when carrying out the laminating of two or more 
semiconductor devices and connecting, there is no need of considering as a large pewter ball. 
[0076] Next, the 5th example of this invention is explained. Drawing 19 is the sectional view of the 

semiconductor device by the -5th example of this invention. . In drawing- 19 the same sign is given to .the 

same components as the component part shown in drawing 3 , and the explanation is omitted. 
[0077] With the gestalt of this operation, a double-sided wiring substrate is used as INTAPOZA 21. 
Therefore, a bonding pad 5 and the ball pad 8 are formed in both sides of INTAPOZA 21, a 
semiconductor chip 3 is carried in both sides of INTAPOZA 21, and a resin seal is carried out. The ball 
pad 8 or bonding pad 5 of each other prepared in both sides of INTAPOZA 21 is electrically connected 
by the VIA hole 22. The VIA hole 22 is a hole which penetrates the substrate of INTAPOZA 21, and 
plating is performed to an inside and it connects the electrode pad of both sides of INTAPOZA 
electrically. Moreover, pewter ball 7C is prepared in either of the double-sided ball pads 8. 
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[0078] The height of pewter ball 7C can be carried out to more than the two times of the closure height 
of closure resin 2, can carry out the laminating of two or more semiconductor devices, and can connect 
them. That is t when the laminating of the semiconductor device by the gestalt of this operation is 
carried out and it connects, pewter ball 7C of a semiconductor device located in the bottom is 
connected to the ball pad 8 of a lower semiconductor device. Between INTABOZA 21 of an upper 
semiconductor device, and INTAPOZA 21 *of a lower semiconductor device, the closure resin 2 of the 
upper semiconductor chip 3 and the closure resin 2 of the lower semiconductor chip 3 are held. 
Therefore, it is necessary to carry out the height of pewter ball 7C to more than the two times of the 
closure height of closure resin 2. 

[0079] As it is not necessary to prepare big pewter ball 7C as mentioned above in the semiconductor 
device located in the bottom here among two or more semiconductor devices by which the laminating 
was carried out and is shown in drawing 20 , what is necessary is just the pewter ball 7 carried out to 
more than the height of the closure resin 2 which closes the lower semiconductor chip 3. 
[0080] In addition, the semiconductor device by the gestalt of this operation is also good considering a 
semiconductor chip 3 as well as the above-mentioned example as not wirebonding but flip chip mounting, 
or TAB connection. 

[0081] Drawing 21 (a) and (b) are the mimetic diagrams showing the condition of having carried out the 
laminating of the modification of the semiconductor device shown in drawing 19 and drawing 20 . In this 
modification, the height of closure resin 2 is made low except the part which closes a bonding wire (Au 
wire 4). And it is made for the part to which the closure of the bonding wire of the semiconductor device 
of a top and the bottom was carried out not to lap by shifting relatively the location of the 
semiconductor chip 3 of an upper semiconductor device, and the location of the semiconductor chip 2 
of a lower semiconductor device. That is, it is the part to which the part which closed the bonding wire 
becomes the highest in the part of closure resin 2, and by shifting this part of each other and arranging 
it, spacing of INTAPOZA 21 of an upper semiconductor device and INTAPOZA 21 of a lower 
semiconductor device can be narrowed, and the height of the whole laminated structure can be made-- 
small. In addition, semiconductor devices can also be positioned by fitting the part which closed the 
bonding wire of one semiconductor device into the part which closed parts other than the bonding wire 
of the semiconductor device of another side. 

[0082] Next, the manufacture approach of the semiconductor device by the 5th example of this 
invention shown in drawing 19 and drawing 20 is explained. ■••_■». 
[0083] Drawing 22 is the mimetic diagram having shown the process which carries a semiconductor chip 
in INTAPOZA 21. In the 5th example of this invention, a semiconductor chip 3-1 and 3-2 are carried in 
the both sides of INTAPOZA 21. In case the upper semiconductor chip 3-1 is carried in the field of the 
opposite side of INTAPOZA 21 after following, for example, carrying the lower semiconductor chip 3-2, 
INTAPOZA 21 is laid in a fixture 30 and performed. Since the semiconductor chip 3-2 is already carried 
in the field of the INTAPOZA 21 bottom, the crevice in which a semiconductor chip 3-2 is held is 
established in a fixture 30. However, when it is going to carry out dice attachment of the semiconductor 
chip 3-1 as [ this ] at INTAPOZA 21, INTAPOZA 21 bends according to the load in the case of dice 
attachment, and there is a possibility that the lower semiconductor chip 3-2 may be contacted and 
-damaged on the base of the crevice of affixture 30. In order to avoid such a problem, the buffer member 
31 is formed in the bottom of a semiconductor chip 3-2, a semiconductor chip -3-2 is supported, and it 
is made for ******-****** 21 not to bend according to the load in the case of dice attachment of the 
upper semiconductor chip 3-1. As a buffer member 31, the spring material which has thermal resistance 
is suitable. As such an ingredient, NBR, silicon system rubber, or fluorine system rubber is mentioned. 
[0084] Drawing 23 is the mimetic diagram showing the process at the time of performing wirebonding in 
the semiconductor device 3-1 of INTAPOZA 21 with which semiconductor chip 3-1 ** 3-2 was carried. 
In case wirebonding of the semiconductor chip 3-1 of the opposite side is carried out after carrying a 
semiconductor chip 3-2 in INTAPOZA 21 and performing wirebonding, the load of a wire bonder joins the 



- 15- 



connection to INTAPOZA 21 (bonding pad). Since INTAPOZA 21 is formed with a very thin substrate, if 
WAYABONDINGU is performed where the periphery section of INTAPOZA 21 is supported, INTAPOZA 
21 will bend (it will sink in the -bottom), and it has a possibility that wirebonding cannot be performed- 
appropriately. In order to avoid such a problem, the bonding wire connection of the upper semiconductor 
chip 3-1 and the lower semiconductor chip 3-2 is shifted: More specifically, the bonding location of the 
lower semiconductor chip 3-2 is carried out inside the bonding location of the upper semiconductor chip 
3-1. In case wirebonding of the upper semiconductor chip 3-1 is carried out by doing in this way, as 
shown in drawing 23 , a part for the bonding area of INTAPOZA 21 can be supported on the top face of 
a fixture 30, and a fixture 30 can receive the load of a wire bonder. Therefore, the problem that 
INTAPOZA 21 bends and wirebonding cannot be appropriately performed at the time of wirebonding of 
the upper semiconductor chip 3-1 is avoidable. 

[0085] Drawing 24 is the mimetic diagram showing how to avoid the problem by bending of INTAPOZA 
21 without using shock absorbing material 31. Drawing 24 (a) is the side elevation of the INTAPOZATO 
semiconductor chip carried in the fixture, and drawing 24 (b) is the top view seen from the upper part of 
the half^** chip 3-1. The press member 32 is forced on the part which does not perform wirebonding of 
INTAPOZA 21, and INTAPOZA 21 will be beforehand sagged to some extent by the approach shown in 
drawing 24 . Even if the load by the wire bonder is added to INTAPOZA 21 by carrying out wirebonding 
in the condition that INTAPOZA 21 has tension to some extent where INTAPOZA 21 is sagged, 
INTAPOZA 21 does not bend any more and can perform wirebonding normally. 

[0086] Moreover, it is good also as holding, where INTAPOZA 21 is inserted between the press member 
32 and supporter material by preparing supporter material in the part bottom which the press member 
32 of INTAPOZA 21 contacts. 

[0087] Next, the process which closes the semiconductor device by the 5th example of this invention is 
explained. Here, two or more semiconductor devices are collectively formed on INTAPOZA 21, and the 
case where the resin seal of two or more semiconductor devices is carried out is explained. Drawing 25 
is the sectional view of the mold metal mold for resin seals, and drawing 26 is the top view showing the 
interior of the mold metal mold for resin seals. 

[0088] The closure process shown in drawing 25 is for carrying out the resin seal of the three 
semiconductor devices collectively, and the semiconductor chip of six upper and lower sides in all is 
carried in INTAPOZA 21. INTAPOZA 21 has the magnitude for three semiconductor devices, and it also 
has the part which extends further in the runner 34 direction of the mold metal mold 33A and 33B. For 
this reason, in order to introduce resin into both sides of INTAPOZA 21, a runner and the gate must be 
established in both mold metal mold. Then, as shown in drawing 25 '.. the gate 34 is established only in 
punch 33A, opening 21a is prepared in the part of INTAPOZA 21 located near Gates 35A and 35B, and 
resin is made to be led to both an INTAPOZA 21 top and the bottom. That is, some resin poured in from 
the INTAPOZA 21 bottom is introduced under INTAPOZA 21 through opening 21a of INTAPOZA 21 
within a runner 34. The resin introduced into INTAPOZA a top and the bottom is poured in inside the 
mold metal mold 33A and 33B at an equal rate through each gates 35A and 33B. Therefore, the resin 
seal of the semiconductor chip, carried in both sides of INTAPOZA 21 by the easy configuration can be 
carried out to coincidence. 

[0089] Moreover, as shown in drawing 25 t in order to carry, out the resin seal -of twa-or . more , - - 

semiconductor devices to coincidence, the magnitude of INTAPOZA 21 becomes large and there . is a 
possibility that INTAPOZA 21 may bend in mold metal mold 33A and 33B. In order to prevent this, the 
substrate bending prevention pin 36 is formed in the mold metal. mold 33A and 33B shown in drawing 25 . 
The substrate bending prevention pin 36 is formed so that it may project from each of the mold metal 
mold 33A and 33B and INTAPOZA 21 may be contacted. Therefore, INTAPOZA 21 is supported by the 
substrate bending prevention pin 36, and the bending is prevented. In addition, the part shown with a 
sign 23 in drawing 26 is a part to which it bends and the prevention pin 36 contacts INTAPOZA 21. 
[0090] When especially spacing of a ****** semiconductor chip is narrow, it is desirable to bend in 
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order to avoid contact to a bonding wire, and to attach a taper to the prevention pin 36. Moreover, it is 
not necessary to necessarily prepare a bending prevention pin in both punch 33A and. female mold 33B, 
and preparing in female mold 33B can also prevent bending by the weight of INTAPOZA.; 
[0091] A unnecessary remaining gate is removed by the KATINGU blade and the semiconductor device 
formed of the above processes is divided into each semiconductor device. Cutting is performed, at such 
a cutting process, boiling the adhesive tape which can exfoliate easily [ UV tape etc], and fixing. 
However, since the semiconductor chip is carried in both sides of INTAPOZA 21, UV tape cannot stick 
only to the closure resin section, and cannot be stuck on INTAPOZA 21. Then, the part equivalent to 
the closure resin of the UV tape 37 is removed, and it : is: made- for the UVtape 37 to stick only to 
INTAPOZA 21, as shown in drawing 27 . Thereby, INTAPOZA 21 can be fixed on the UV tape 37, and 
stable cutting can be performed. ; 
[0092] Or punching and laser beam cutting may remove beforehand INTAPOZA 21 other than the part 
by which the resin seal was carried out, and the configuration stuck on closure resin is sufficient as 
cutting only closure resin, then the UV tape 37. In this case, a break may be beforehand put into the 
part which should remove INTAPOZA 21. 

[0093] Drawing 28 is the mimetic diagram showing the condition of having carried the semiconductor 
device by the 5th example of this invention in the substrate. As . shown in drawing 28 , a semiconductor 
device can be carried in the condition of having been stabilized in the substrate 38, by forming shock 
absorbing material 39 between lower closure resin 2 and the substrates 38, such as a mother board. 
Shock absorbing material 38 is good also as having the function which buffers the external force which 
joins a semiconductor device, the function which fixes a semiconductor device to a substrate 38, or the 
function which emits the heat generated with a semiconductor device to a substrate. 
[0094] In addition, without restricting to the semiconductor device by the 5th example of this invention, 
the shock absorbing material 39 shown in drawing 28 can be applied, if it is the semiconductor device 
with which the closure of the semiconductor chip . was carried out to the INTAPOZA bottom. 
[0095] Drawing 29 shows the example which prepared the resist (insulating matter) in the boundary part 
of the resin seal section. Resist 10A is prepared only in the part which resist 10A does not prepare in 
the part in which the semiconductor chip of INTAPOZA 21 is carried, but forms the pewter ball 7. 
Thereby, resist 10A will exist in the joint of mold metal mold, and generating of resin weld flash is 
controlled by the elasticity of resist 10A. Moreover, it can be made hard to reinforce INTAPOZA 21 by 
resist 10A, and to bend. Since resist 10A is not prepared in the semiconductor chip loading section, the 
height of the thickness part semiconductor device of resist 1 0A can be decreased. 
[0096] Although drawing 29 shows the semiconductor device by the 5th example of this invention, it is 
not restricted to this but, in addition to this, can apply the configuration of resist 10A also to the 
semiconductor device by the example. 

[0097] Drawing 30 shows the example which used the resist for positioning of a semiconductor device. 
In drawing 30 , resist 1 0B is not prepared in the part which carries out a resin seal, but when the 
laminating of the semiconductor device is carried out, it is constituted so that the closure resin 2 of an 
upper semiconductor device may be positioned by resist 1 0B of a lower semiconductor device. 
[0098] Drawing 30 thru/or drawing 32 are drawings for explaining the laminated structure which 

combined the semiconductor device by each above-mentioned- example. Drawing 31 shows the case 

where the number of the semiconductor chips contained in a laminated structure is two, drawing 32 
shows the case where the number of the semiconductor chips contained in a laminated structure is 
three, and drawing 33 shows the case where the number of the semiconductor chips contained in a 
laminated structure is four. In each drawing, the number of a semiconductor chip is displayed on the 
column of most left-hand side, and the mimetic diagram of a laminated structure is shown in the column 
whose number is two. The number of INTAPOZA contained in a laminated structure is shown in the 3rd 
column. The gestalt of an external terminal is shown in the 4th and the 5th column. That is, when it 
mounts the semiconductor device made into the laminated structure in a substrate, the usable mounting 
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•approach is shown. The 4th column displays O mark, when BGA (ball grid array) is usable, and when it 
cannot be used, it shows x mark. Moreover, the 5th column displays O mark, when LGA (land grid array) 
is usable, and when it cannot be used, it shows x mark. 

[0099] Moreover, the usable approach is shown in connection of a semiconductor chip at the 6th 
thru/or the 8th column. That is, in the 6th column, when it can connect by wirebonding, O mark is 
displayed for a semiconductor chip, and when it cannot connect, x mark is displayed. Moreover, in the 
7th column, when flip chip mounting of a semiconductor chip is possible, O mark is displayed, and when 
flip mounting is impossible, x mark is displayed. Furthermore, in the 8th column, when TAB connection of 
a semiconductor chip is possible, O mark is displayed, and when not making TAB connection, x mark is 
displayed. 

[0100] In the 9th and the 10th column, the class of semiconductor chip in which combination is possible 
is specified. That is, in the 9th column, for semiconductor chips of the same kind, when a laminating is 
possible, O mark is displayed, and when chips of the same kind cannot carry out a laminating, x mark is 
displayed. In the 10th column, for different-species chips, when a laminating is possible, O mark is 
displayed, and when the chips of different species cannot carry out a laminating, x mark is displayed. 
[0101] Then, the concrete laminating approach which carries out the laminating of the semiconductor 
device which has the above-mentioned configuration is explained. In addition, in the following explanation, 
the example which carries out the laminating of the semiconductor device 40 previously explained using 
drawing 3 is explained. 

[0102] Drawing 34 shows the laminating equipment of the semiconductor device used in case the 
laminating of the semiconductor device 40 is carried out. If the profile of this laminating equipment is 
carried out, it is constituted by the package supply table 41, the stack head 42, FURAKKU feed zone 
43A, imprint head 44A, and camera unit 45 grade. 

[0103] The package supply table 41 is a table on which the semiconductor device 40 manufactured by 
the above mentioned manufacture approach is laid temporarily. In this example, each semiconductor 
device 40 is laid on the package supply table 41 so that the pewter ball 7 may serve as a top face. 
[0104] In addition, the manufactured semiconductor device 40 is conveyed after even this laminating 
equipment has been contained by the tray for conveyance. Under the present circumstances, for the 
reasons of protection of the pewter ball 7 etc., a semiconductor device 40 turns the pewter ball 7 down, 
and is contained by the tray for conveyance. Therefore, the semiconductor device 40 which was picked 
out from the tray for conveyance in the case of this example is laid in the package supply table 41, after 
the upper and lower sides are reversed. .-, 

[0105] The stack head 42 is considered as the configuration movable in three dimensions by the 
migration equipments (for example, robot etc.) which are not illustrated. Moreover, the adsorption head 
section 47 connected to the aspirator is formed in the point, and it considers as the configuration which 
can be held by attracting a semiconductor device 40* 

[0106] FURAKKU feed zone 43A applies FURAKKU 50 to imprint head 44A mentioned later. This flux 
feed zone 43A is made into the shape of a cylindrical shape, and that top face is considered as the 
configuration with high flatness. After the top face of this FURAKKU feed zone 43A is loaded with flux 
50, let it be predetermined thickness using a squeegee 48. The thickness of the flux 50 at this time can 

be set as the thickness of arbitration by adjusting thepath- clearance between a squeegee 48 and- 

FURAKKU feed zone 43A. 

[0107] Imprint head 44A is considered as the configuration movable in three dimensions by the migration 
equipments (for example, robot etc.) which are not illustrated. And by being pushed against the flux 50 
by which the point (lower limit section in drawing) of imprint head 44A was arranged in FURAKKU feed 
zone 43A with this migration, flux 50 is constituted so that it may move to imprint head 44A from 
FURAKKU feed zone 43A. 

[0108] The camera unit 45 is considered as the configuration with the up camera 51 which picturizes 
the upper part, and the lower camera 52 which picturizes the lower part In case this camera unit 45 
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carries out the laminating of two or more semiconductor devices 40 sothat it may mention later, it is 
used for positioning each semiconductor device 40. < 

[0109] In addition, /this example shall explain. the example which carries: out the laminatingiof the two 
semiconductor devices. Moreover, when a laminating is carried out, sign 40A shall show the 
semiconductor device located in the lower part, and sign 40B shall show the semiconductor, device . 
located in the upper part. Furthermore, a sign 40 shall be used when a semiconductor device is shown 
irrespective of the upper part and the lower part. 

[0110] Since the camera unit 45 is considered as the configuration which formed the up camera 51 and 
the lower camera 52 in one, when a- laminating is carried out, it can picturize to coincidence^ > * 1 
semiconductor device 40A located in the lower part, and semiconductor device 40B located in the upper 
part, so that it may be illustrated. Therefore, compared with the configuration which has formed only one 
camera, it becomes unnecessary to be able to reverse a camera and the increase in efficiency of 
positioning processing can be attained. 

[0111] Next, the laminating approach of the semiconductondevices 40A and 40B, performed using the 
laminating equipment considered as the above-mentioned configuration is explained. 

[01 1 2] In order to carry out the laminating of the semiconductor devices 40A and 40B, carrier stage 46 A 
is equipped with semiconductor device 40A first located in the bottom. Carrier stage 46A becomes a 
pedestal at the time of carrying out the laminating of each semiconductor devices 40A and 40B. Drawing 
35 shows the condition of having equipped carrier stage 46A with semiconductor device 40A. 
[0113] As shown in this drawing, wearing slot 49A for positioning semiconductor device 40A is formed in 
carrier stage 46A. The stack head 42 conveys semiconductor device 40A located in the bottom from the 
package supply table 41, and equips with it in wearing slot 49A of carrier stage 46A. 
[0114] As described above, each semiconductor device 40 is laid in the package supply table 41 so that 
the pewter ball 7 may be located in the upper part. Moreover, the stack head 42 performs conveyance 
processing by adsorbing the front face of the closure resin 2 of a semiconductor device 40. Therefore, 
in the condition that carrier stage 46A was equipped, semiconductor device 40A is the posture in which 
the pewter ball 7 is located in the upper part. 

[0115] Processing which applies flux 50 to imprint head 44A is carried out after conveyance processing 
of this semiconductor device 40A (it is also possible to carry out to conveyance processing and 
coincidence). In order to apply flux 50 to imprint head 44A, as shown in drawing 36 , imprint head 44A is 
forced on flux feed zone 43A applied to flux 50. As described above, flux 50 is arranged in flux feed zone 
43A by predetermined thickness. Therefore, flux 50 adheres to imprint head 44A by forcing imprint head 
44A on flux feed zone 43A. 

[0116] Thus, imprint head 44A in which flux 50 was arranged moves to carrier stage 46A. Then, imprint 
head 44A is forced on semiconductor device 40A with which carrier stage 46A is equipped. As described 
above, carrier stage 46A is equipped with semiconductor device 40A with the posture in which the 
pewter ball 7 is located in the upper part. Therefore, the flux 50 currently arranged m imprint head 44A 
is imprinted by the pewter ball 7 by forcing imprint head 44Aon semiconductor device 40A. 
[0117] Under the present circumstances, the flux 50 arranged in imprint head 44A is imprinted by only 
the pewter ball 7, and it consists of this examples so that it may not adhere to other parts which 
constitute semiconductor device 40A of closure resin 2 grade. - Hereafter, -this-reason is explained. 
[01 18] Drawing 38 is drawing expanding and showing the base (field forced on flux feed zone 43A and 
semiconductor device 40A) of imprint head 44A. As shown in this drawing, the crevice 53 is formed in 
the base of imprint head 44A, and fluxing section 54A which this projected to the crevice 53 relatively is 
formed. 

[01 19] The arrangement location of this fluxing section 54A is constituted so that it may correspond 
with the arrangement location of the pewter ball 7 of semiconductor device 40A. Moreover, the 
arrangement location of a crevice 53 is constituted so that abbreviation correspondence may be carried 
out with the arrangement location of the closure resin 2 of semiconductor device 40A. Therefore, when 
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imprint head 44A considered as the above-mentioned configuration is forced on flux feed zone 43A, flux 
50 adheres only to fluxing section 54A, and does not adhere to a crevice 53. . 

[0120] When this forces on semiconductor device 40A imprint head 44A in which flux 50 was arranged, 
flux 50 is imprinted by only the pewter ball 7 as shown in drawing 40 . Moreover, when imprint head 44A 
is forced on semiconductor device 40A, since closure resin 2 will be in the condition of countering with 
the crevice 53 of imprint head 44A, the top face and crevice 53 of closure resin 2 will be in the 
condition of having estranged greatly. For this reason, it can prevent certainly that flux 50 is accidentally 
applied to closure resin 2. 

[0121] After FURAKKU spreading, reflow processing which joins the ball pad 8 of semiconductor device 
40B to the pewter ball 7 of the laminating processing which carries out the laminating of the 
semiconductor devices 40A and 40B, and semiconductor device 40A is performed so that it may 
mention later. Under the present circumstances, when flux 50 exists in addition to the arrangement 
location of the pewter ball 7, there is a possibility that the conductive metals (pewter etc.) which 
constitute flux 50 may fuse, and a short circuit may arise between adjoining pewter balls or between ball 
pads. 

[0122] However, by considering as the configuration flux 50 is imprinted by only whose pewter ball 7 like 
this example, it can prevent connecting too hastily between adjoining pewter balls and between adjoining 
ball pads, and improvement in dependability can be aimed at. 

[0123] In order to prevent connecting too hastily between adjoining pewter balls or between adjoining 
ball pads on the other hand, it is necessary to imprint the flux 50 of optimum dose on the pewter ball 7. 
This is because there is a possibility that a short circuit may occur between the pewter balls which 
adjoin by the excessive flux 50, or between adjoining ball pads when the flux 50 more than an initial 
complement is imprinted by the pewter ball 7. 

[0124] Moreover, it is because there is a possibility of an oxide film being formed in the front face of the 
pewter ball 7, and generating a faulty connection between the pewter ball 7 and the ball pad 8 at the 
time of a laminating when there are few amounts of the flux 50 imprinted (there is a function to prevent 
scaling of the pewter ball 7 at the time of heating in flux 50). 

[0125] It is possible to select suitably formation of Lux spreading section 54A prepared in imprint head 
44A other, than the approach of controlling the thickness of the flux 50 applied to flux feed zone 43A as 
an approach of imprinting the flux 50 of optimum dose on the pewter ball 7. This is explained using 
drawing 39 . 

[0126] Drawing 39 (A) expands and shows fluxing section 54of imprint head 44A shown in drawing 38 A. 
As shown in this drawing, in fluxing section 54A made into the flat-surface configuration, there are few 
amounts of the flux 50 imprinted from flux feed zone 43A. 

[0127] However, the amount of the flux 50 adhering to the fluxing sections 54A-54C is controllable by 
an inclined plane's constituting fluxing section 54B, as shown in drawing 39 (B), and constituting fluxing 
section 54B by the concave spherical surface, as shown in drawing 39 (B). This becomes possible to 
imprint the flux 50 of optimum dose on the pewter ball 7. 

[0128] After the processing which imprints flux 50 on the pewter ball 7 as mentioned above is completed, 
while the stack head 42 moves onto the package supply table 41 again, it lower-**, and as shown in 

drawing 41^ . semiconductor device 40B which carries out a laminating on semiconductor. device-40A. is 

adsorbed. With actuation of this stack head 42, the camera knitting 45 moves to the upper part of the 
carrier stage 46. Under the present circumstances, the lower camera 52 moves the camera unit 45 to 
semiconductor device 40A with which carrier stage 46A was equipped, and the location which counters. 
[0129] On the other hand, the stack head 42 which adsorbed semiconductor device 40B conveys 
semiconductor device 40B to the up camera 51 of the camera unit 45, and the location which counters. 
This becomes the configuration that insert the camera unit 45 in the middle, semiconductor device 40A 
is located in the lower part, and semiconductor device 40B is located in the upper part, as shown in 
drawing 42 . And the up camera 51 performs location recognition of the ball pad 8 of semiconductor 
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device 40B; and the lower camera 52 performs location recognition of the pewter ball 7 of 
semiconductor device 40A. Thereby, location recognition of each semiconductor devices 40A and 40B is 
performed..- . — ■ - • 'i. ' •■ ' , ; •■w.-;- 

[0130] The laminating of the semiconductor device 40B is carried out on semiconductor device 40A so 
that the stack head 42 of the location of the ball pad 8 of semiconductor device 40B and the: pewter ball 
7 of semiconductor device 40A may correspond based on this recognition result continuously, if location 
recognition processing of each semiconductor devices 40A and 40B is performed as mentioned above. 
Thereby, as shown in drawing 44 , semiconductor. devices 40A and 40B.will be in the condition that the 
laminating was carried out. Under the present circumstances, as mentioned above, since flux 50 is the 
configuration imprinted by only the upper part of the pewter ball 7, flux 50 does not exist between the 
closure resin 2 of semiconductor device 40A located in the lower part, and INTAPOZA 1 of 
semiconductor device 40B located in the upper part. 

[0131] The condition which shows in drawing 44 is the configuration by which it was tacking carried out 
by the flux 50 to which each semiconductordevices 40A and 40B intervene between the pewter ball 7 
of semiconductor device 40A located in the lower part, and the ball pad 8 of semiconductor device 40B 
located in the upper part. For this reason, where a laminating is carried out, semiconductor devices 40A 
and 40B put carrier stage 46 A into a reflow furnace, and join the pewter ball 7 by solder to the ball pad 
8. Thereby, it is fixed and each semiconductor devices 40A and 40B serve as a configuration by which 
the laminating was carried out completely. . ■ . . > 

[0132] In addition, although this example explained the configuration which carries out the laminating of 
the two semiconductor devices 40A and 40B, when carrying out the laminating of the three or more 
semiconductor devices 40, the laminated structure of the number of arbitration can be realized by 
repeating and carrying out the above-mentioned processing. 

[0133] Drawing 45 - drawing 48 are drawings for explaining the modification of the above-mentioned 
laminating approach. " " 

[0134] In case the modification shown in drawing 45 imprints flux 50 (not shown to drawing 45 ) to the 
pewter ball 7, it is made to perform plastic surgery processing of the pewter ball 7 to coincidence. That 
is, there is variation in the magnitude of the pewter ball 7, and although the pewter ball 7 of a large 
diameter is joined when this variation is large, and the laminating of the semiconductor devices 40A and 
40B is carried out, the pewter ball 7 of a small diameter has a possibility that junction may be impossible. 
[0135] For this reason, in this modification, it is characterized by considering as the configuration which 
performs leveling of the pewter ball 7 using imprint head 44D. For this reason, in this modification, hard 
stainless steel material is used as the quality of the material of imprint head 44D. And imprint head 44D 
is made to lower-**, maintaining a level condition at the time of imprint processing of flux 50, as shown 
in drawing 45 (A) and (B),and the pewter ball 7 is pressurized. 

[0136] Thereby, as shown in drawing 45 (C), flat falsework 7A is formed in the top face of the pewter 
ball 7. Thus, by performing leveling of the pewter ball 7 using imprint head 44D, the height of the pewter 
ball 7 can be equalized and generating of the faulty connection at the time of a laminating can be 
controlled. Moreover, since flat falsework 7A is formed in the upper limit section of the pewter ball 7, the 
imprint nature of flux 50 also improves. Furthermore, the above-mentioned effectiveness can be realized, 

... without increasing the process of laminating processing, in order to perfornrvJeveling processing-to 

imprint processing and coincidence of flux 50. 

[0137] In case the modification shown in drawing 46 carries out the laminating of the semiconductor 
devices 40A and 40B, it is made to perform positioning of each semiconductor devices 40A and 40B 
using the positioning fixture 55. The positioning fixture 55 is constituted by the positioning members 
55A-55C. 

[0138] When each of these positioning members 55A-55C are accumulated, they are considered as the 
configuration with which a mutual location is positioned in a predetermined location by the gage pin and 
tooling holes which are not illustrated. Tooling-holes 59A contained where positioning member 55A 
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positions semiconductor device 40A and semiconductor device 40A is positioned inside is formed. 
[0139] Moreover, tooling-holes 59B contained where positioning member 55B positions semiconductor 
device 40B and semiconductor device 40B is positioned inside is formed. Furthermore, positioning' 
member 55C is arranged in the topmost part, and the opening 56 which fluxing section 54A of imprint 
head 44E inserts is formed. 

[0140] Therefore, by equipping the positioning fixture 55 with semiconductor devices 40A and 40B, 
positioning processing of each semiconductor devices 40A and 40B can be performed, and it can 
position easily. Therefore, when semiconductor device 40A and 40B shift, it can prevent that flux 50 
adheres in addition to pewter ball 7. 

[0141] Moreover, the modification shown in drawing 47 fixes the positioning fixture 55 explained using 
drawing 46 by the clip member 57, and is characterized by performing reflow processing in this condition. 
It is positioned by high degree of accuracy by using the positioning fixture 55 by considering as this 
configuration, and reflow processing of each semiconductor devices 40A and 40B can be carried out, 
maintaining the condition of having been tacking carried out by flux 50. Thereby, even if flux 50 will be in 
a melting condition with heating, the laminating of each semiconductor devices 40A and 40B can be 
carried out with a high location precision. In addition, the approach of the overheating processing which 
joins the ball pad 8 to the pewter ball 7 is not limited to reflow processing, and can also use the block 
heater method, laser, or the hot-air method. 

[0142] Then, other laminating approaches which carry out the laminating of the semiconductor devices 
40A and 40B are explained. 

[0143] Drawing 48 shows the laminating equipment of the semiconductor device used in case the 
laminating of the semiconductor device 40 is carried out in this example. In addition, in drawing 48 , 
about the same configuration as the configuration shown in drawing 34 explained previously, the same 
sign is attached and the explanation is omitted. 

[0144] If the profile of the laminating equipment used for the laminating approach of this example is 
carried out, it is constituted by the package supply table 41, the stack head 42, FURAKKU feed zone 
43B, and camera unit 45 grade. Therefore, the configuration is simplified compared with the laminating 
equipment shown in. drawing 34 which needed imprint head 44A. 

[0145] The package supply table 41 is the same configuration as what was shown in drawing 34 . 
However, in this example, each semiconductor device 40 is laid on the package supply table 41 so that 
the pewter ball 7 may serve as an inferior surface of tongue. As described above, the manufactured 
semiconductor device 40 turns the pewter ball 7 down, and is contained by the tray for. conveyance. 
[0146] Therefore, in the case of this example, since the semiconductor device 40 picked out from the 
tray for conveyance can be laid in the package supply table .41 with a posture as it is, processing which 
moves a semiconductor device 40 from the tray for conveyance to the supply table 41 can be 
performed easily. Moreover, when the stack head 42 adsorbs the semiconductor device 40 on the 
package supply table 41, semiconductor device 40B will be in the condition that the pewter ball 7 was 
located in the lower part. 

[0147] FURAKKU feed zone 43B used by this example is considered as the configuration which applies 
direct FURAKKU 50 to the pewter ball 7 of semiconductor device 40B. This flux feed zone 43B is made 
into the shape- of a cylindrical shape, and the flux loading slot 58-is formedJn that top-face. The flux 
loading slot 58 has the rectangle frame-like configuration, where plane view is carried out. Moreover, 
this flux loading slot 58 is constituted so that it may correspond to the arrangement location of 
semiconductor device 40B, and in case flux 50 is imprinted on the pewter ball 7 so that it may mention 
later, the pewter ball 7 is inserted into the flux loading slot 58. 

[0148] In this example, flux 50 is arranged only in the flux loading slot 58. In order to load with flux 50 
into the flux loading slot 58, after arranging flux 50 in the top face of FURAKKU feed zone 43A. as 
shown in drawing 50 , it inserts into the flux loading slot 58 using a squeegee 48. In addition, the 
thickness of flux 50 can be set as the thickness of arbitration by adjusting the depth of the flux loading 
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^slot-58. • ■? . - •■: •> - u-r . .*'L ; \. . 

[0149] Next, the laminating approach of the semiconductor devices 40A;and 40B performed using the 
laminating. equipment considered. as the above-mentioned::configuratipn' is explained.-O ^m^'ii ■» r >i 
[0150] In order to "carry out the laminating of the semiconductor devices 40A and 40B, carrier stage-46B r 
is equipped with semiconductor device 40A first located in the bottom: Drawing 49 . shows the condition 
of having equipped carrier stage 46B. with (semiconductor device 40A..As shown in this drawing/ wearing 
slot 49B for positioning semiconductor device 40A is.formed:in carrier stage 46A. The stack head-42> 
conveys semiconductor. device 40A from the package supply table 41 , and equips. with it in wearing slot 
49B of carrier stage 46B. . . M •.-»• ./ . . . v. • - m I 

[0151] As described above, each semiconductor device 40 is- laid, in .the package supply table 41 so. that 
the pewter ball 7 may be located in the lower part. Moreover, the stack head 42 performs conveyance 
processing by adsorbing INTAPOZA 1 of a semiconductor device 40. Therefore, in the -condition that; 
carrier stage 46B was equipped, semiconductor device 40A is the posture in which the pewter; ball. 7 is 
located in the lower part. : .v.. . j* .v.:-- r-.w-. ; . !, 

[0152] Processing which loads with flux 50 to flux feed zone 43B using 48 at the time of skiing after > 
conveyance processing of this semiconductor device 40A (it is also possible to carry out to 'Conveyance 
processing and coincidence) as 'described above is carried out (refer to drawing 50 ). -After theao n\ ai. 
processing which loads with flux 50 to flux feed zone 43B is.completed, while the stack head 42i.moves 
onto the package^supply table 41 again, it lower-**, and as shown in drawing 51, semiconductor device 
40B which carries out a; laminating on semiconductor device 40A is adsorbed. • s.- « i I; 

[0153] To the upper part of the flux loading slot 58 on flux feed zone 43B, semiconductor device 40B is 
conveyed and the stud head 42 lower-** it continuously. In case semiconductor/device 40B is conveyed 
by the stud head 42, it is the posture in which the pewter ball 7 is located in the lower part; Therefore, 
when the stud head 42 lowei^**, as shown in drawing 52 , it is immersed in the flux 50 in the flux Uk. 
restoration slot 58 by the pewter ball 7. Thereby, flux 4 50 is imprinted by the pewter ball 7. ; v c h- m 
[0154] Under the present circumstances, flux 50 is imprinted by only the pewter ball 7 and other parts 
which constitute semiconductor device 40A of closure resin 2 grade do not adhere to it. That is, flux 
'feed zone. 43B has the composition that only the flux restoration slot 58 was loaded, with flux 50, and 
the flux; restoration slot 58 has composition corresponding to the arrangement location of the. pewter 
ball 7. Furthermore, in case the flux restoration slot 58 isloaded with flux 50, it constitutes so that flux 
50 may not adhere to any parts other than flux restoration, slot 58 of flux feed zone 43B-r .> :• ^ 
[01 55] Thereby, flux 50 is imprinted by only the pewter ball 7 when the pewter ball 7 of semiconductor 
device 40B is made immersed in the flux 50 in the flux restoration slot 58. Therefore, it can prevent 
connecting too hastily between adjoining pewter balls and between adjoining ball pads also by this"**! ■• 
example, and improvement in the dependability after a laminating . can be aimed at. .v . :. -u ; : 

-[0156] As for the stack head 42, termination of the processing which imprints flux 50 on the pewter ball 
7 as mentioned. above conveys semiconductor device ^OB to the upper part (location which specifically 
counters with semiconductor device 40A) of carrier stage 46B. With this, the camera knitting 45 also 1 
moves to the' upper part of the carrier stage 46. This becomes the configuration that insert the camera 
unit 45 in the middle, semiconductor device 40A is located in the lower part, and semiconductor device 

-40B is located in the- upper part-as shown in drawing 53 -. And. the upper camera 51 arranged jnthev: 

camera unit 45 performs location recognition of the ball pad 8 of semiconductor device 40B, the lower 
camera 52 performs location recognition of the pewter ball 7 of semiconductor device 40A, and, thereby, 
location recognition of each semiconductor devices 40A and 40B is performed. < . •:>'< 

[0157] When location recognition processing of each semiconductor devices 40A and 40B is performed 
as mentioned above, as the stack head 42 is continuously shown in drawing 54 based on this recognition 
result, the laminating of the semiconductor device 40B is carried out on semiconductor device 40A so 
that the location of the ball pad 8 of semiconductor device 40B and the pewter ball 7 of semiconductor 
device 40A may be in agreement. 
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[01 58] Thereby, as shown in drawing 55 , semiconductor devices 40A and 40B will be in the condition 
that the laminating was carried out. Under the present circumstances, as mentioned above, since flux 50 
is the configuration imprinted by only the upper part of the pewter ball 7, flux 50 does not exist between 
the closure resin 2 of semiconductor device 40B located in the upper part, and INTAPOZA 1 of 
semiconductor device 40A located in the lower part. 

[0159] The condition which shows in drawing 55 is the configuration of having been tacking carried out 
of semiconductor device 40A and the semiconductor device 40B by flux 50. For this reason, where a 
laminating is carried out, semiconductor devices 40A and 40B put carrier stage 46 B into a reflow 
furnace, and join the pewter ball 7 by solder to the ball pad 8. Thereby, it is fixed and each 
semiconductor devices 40A and 40B serve as a configuration by which the laminating was carried out 
completely. 

[0160] In addition, also in this example, when carrying out the laminating of the three or more 
semiconductor devices 40, thereby, the laminated structure of the number of arbitration can be realized 
that what is necessary is just to repeat and carry out the above-mentioned processing. 
[0161] 

[Effect of the Invention] As explained above, according to invention according to claim 1, a through tube 
is prepared in INTAPOZA on the background of an electrode pad in which the projection electrode was 
prepared, and the background side (field of a projection electrode and the opposite side) of an electrode 
pad is exposed within a through tube. Moreover, since the height of a projection electrode is higher than 
the closure height of a semiconductor device, when carrying out the laminating of the semiconductor 
device of the same structure, the projection electrode of an upper semiconductor device can be 
connected to the electrode pad in the through tube of a lower semiconductor device. At this time, the 
part to which the closure of the semiconductor device of an upper semiconductor device was carried 
out is held in the space formed with the projection electrode between the rewiring substrate of an upper 
semiconductor device, and the rewiring substrate of a lower semiconductor device. 
[0162] Therefore, only a projection electrode can prescribe connection of each semiconductor device 
and the distance between each semiconductor device, and the laminated structure of two or more 
semiconductor devices with an easy configuration can be realized. Moreover, the rewiring substrate has 
the loading side of a semiconductor device, and can arrange an electrode pad freely on a rewiring 
substrate by forming a circuit pattern in this loading side. 

[01 63] According to invention according to claim 2-,-. a ..through tube is prepared in INTAPOZA on the 
background of an electrode pad in which the projection electrode was prepared, the background side. of 
an electrode pad is exposed within a through tube, and a projection electrode is prepared in this field. 
Moreover, since the height of a projection electrode is higher than the closure height of a 
semiconductor device, when carrying out the laminating of the semiconductor device of the same 
structure, the projection electrode of an upper semiconductor device can be connected to the electrode 
pad of a lower semiconductor device. At this time, the part to which the closure of the semiconductor 
device of a lower semiconductor device was carried out is held in the space formed with the projection 
electrode between the rewiring substrate of an upper semiconductor device, and the rewiring substrate 
of a lower semiconductor device. 

[01 64] Therefore, only a projection electrode can prescribe connection of each semiconductor device 
and the distance between each semiconductor device, and the laminated structure of two or more 
semiconductor devices with an easy configuration can be realized. Moreover, the rewiring substrate has 
the loading side of a semiconductor device, and can arrange an electrode pad freely on a rewiring 
substrate by forming a circuit pattern in this loading side. 

[0165] Since according to invention according to claim 3 laminating immobilization of the semiconductor 
device of further others is carried out at the semiconductor device of a semiconductor device according 
to claim 1 or 2 and it closes in one, the laminating of the semiconductor device of a laminated structure 
can be carried out further, and many semiconductor devices can be mounted by the inside of the same 
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volume. 

[0166] According to invention according to claim 4, a projection electrode is prepared ionly in one side of 
the electrode pad which the semiconductor device was mounted in both sides of \a rewiring substrate, 
and was prepared in both sides of a rewiring substrate. The electrode pad of both sides, of a rewiring, 
substrate is electrically connected by the VIA hole. Therefore, the laminating of the semiconductor 
device which has a projection electrode higher than the closure quantity of the semiconductor device of 
the side in which the projection electrode is not prepared can be carried out from the side .which is not 
prepared in the projection electrode, and the laminated structure of a semiconductor, device can be 
realized with an easy configuration. • V ; ." *l0 i' 

[0167] According to invention according to claim 5, in a semiconductor device according to claim 4, 
since a projection electrode is more expensive than total of the closure height of. the semiconductor 
device of the both sides of a rewiring substrate, the laminating of the semiconductor devices of the 
same configuration can be carried out. 

[0168] Since according to invention according to claim 6 laminating immobilization -of the semiconductor 
device of further others is carried out at the semiconductor device of a semiconductor device according 
to claim 4 or 5 and it closes in one, the laminating of the semiconductor device of a laminated structure 
can be carried out further, and many semiconductor devices can be mounted by the' inside of. the same 
volume. < \ - . 

[0169] According to invention according to claim 7, in a semiconductor device according to claim 4 or 5, 
the semiconductor device of the both sides of a rewiring substrate is connected to an electrode pad by 
wirebonding. And the connecting location of the wire on the electrode pad of one side has shifted from 
the connecting location of the wire on the electrode pad of the opposite side. - tt-wnl. • 
[0170] Since the wire is already stretched under the bonding location when performing wirebonding of 
the semiconductor device of the opposite side after performing wirebonding of the semiconductor 
device of one side, when the bonding location of the semiconductor device of both sides is the same, a 
bonding location cannot be supported from the bottom. 

[0171] However, in the semiconductor device by this invention, when performing wirebonding of the : 
semiconductor device of the opposite side after performing wirebonding of the semiconductor device of 
one side, 1 a bonding location can be supported from the part bottom by which bonding is carried out 
using a gap of the bonding location of the opposite side, and positive wirebonding can be performed. 
[0172] Since it considers as the configuration from which the number of electrodes of the - ■ 

semiconductor device of the top in a laminated structure and the number of electrodes of a lower - 
semiconductor device differ in the semiconductor device which has the laminated structure which 
carried out the laminating of two or more semiconductor devices indicated by claim 1 thru/or 7, and was 
connected according to invention according to claim 8, the laminating of the semiconductor devices 
which have the semiconductor device from which size differs can be carried out. 
[0173] Since according to invention according to claim 9 it can carry, supporting the semiconductor 
device of the opposite side from the bottom after carrying the semiconductor device of one side in case 
a semiconductor device is carried in both sides of a rewiring substrate, the semiconductor device of 
both sides can certainly be carried in a rewiring substrate. 

[0174] According to invention claim 10 and given in 11, it can -prevent that the projection electrode and 
electrode pad which adjoin at the time of the reflow processing carried out in order to be able to 
prepare flux only in a projection electrode, to accumulate and to join an electrode pad to a projection 
electrode after FURAKKU spreading short-circuit. . * 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the semiconductor device of the fan-out mold by the conventional 
wirebonding. 

[Drawing 2] It is the sectional view of the semiconductor device by the conventional flip chip mounting. 
[Drawing 3] It is the sectional view of an example of the semiconductor device by the 1st example of 
this invention. 

[Drawing 4] It is the sectional view of the modification of the semiconductor device by the 1st example 
of this invention. 

[Drawing 5] It is the top view of INTAPOZA of the semiconductor device by the 1st example of this 
invention. 

[Drawing 6] It is the sectional view showing the structure which carried out the laminating of the 
semiconductor device shown in drawing 3 . 

[Drawing 7] It is the sectional view showing the structure which carried out the laminating of the 
semiconductor device shown in drawing 4 . 

[Drawing 8] It is the sectional view showing the modification of the semiconductor device shown in 
drawing 4 . 

[Drawing 9] It is the sectional view showing an example of the laminated structure of the semiconductor 
device shown in drawing 4 . 

[Drawing 10] It is the sectional view showing the modification of the semiconductor device shown in 
drawing 4 . 

[Drawing 11] It is the sectional view showing the modification of a ball pad. / 

[Drawing 12] It is the sectional view of an example of the semiconductor device by the 2nd example of 

this invention. 

[Drawing 13] It is the sectional view of the modification of the semiconductor device by the 2nd example 
of this invention. 

[Drawing 14] It is the sectional view of the structure which carried out the laminating of the 
semiconductor device shown in drawing 12 . 

[Drawing 15] It is the sectional view of the structure which carried out the laminating of the 
semiconductor device shown in drawing 13 . 

[Drawing 16] It is the sectional view of an example of the semiconductor device by the 3rd example of 

- this invention. - - .. , _ 

[Drawing 17] It is the sectional view of the modification of the semiconductor device by the 3rd example 
of this invention. 

[Drawing 18] It is the sectional view of the semiconductor device by the 4th example of this invention. 
[Drawing 19] It is the sectional view of an example of the semiconductor device by the 5th example of 
this invention. 

[Drawing 20] It is the sectional view of the modification of the semiconductor device by the 5th example 
of this invention. 

[Drawing 21] It is the mimetic diagram showing the structure which carried out the laminating of the 
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modification of the semiconductor device shown in drawing 19 and drawing 20 . 

[Drawing 22] It is the mimetic diagram showing the chip loading process of the semiconductor device by 
the 5th example of this invention. v .- • ■ .?< ^ : 

[Drawing 23] It is the mimetic diagram showing the wirebonding process of the semiconductor device by 
the 5th example of this invention. 

[Drawing 24] It is the mimetic diagram showing the wirebonding process of the semiconductor device by 
the 5th example of this invention. 

[Drawing 25] It is the mimetic diagram showing the resin seal process of the semiconductor device by 
the 5th example of this invention. 

[Drawing 26] It is the mimetic diagram showing the resin seal process, of the semiconductor device by 
the 5th example of this invention. 

[Drawing 27] It is the mimetic diagram showing the process which cuts down each semiconductor device. 
[Drawing 28] It is the mimetic diagram showing the condition of having carried the semiconductor device 
by the 5th example of this invention in the substrate. 

[Drawing 29] It is the mimetic diagram showing the example which reinforces INTAPOZA by the resist. 
[Drawing 30] It is the mimetic diagram showing the example which positions a semiconductor device by 
the resist. 

[Drawing 31] It is drawing for explaining the laminated structure which combined the semiconductor 
device by this invention example. 

[Drawing 32] It is drawing for explaining the laminated structure which combined the semiconductor 
device by this invention example. 

[Drawing 33] It is drawing for explaining the laminated structure which combined the semiconductor 
device by this invention example. 

[Drawing 34] It is the important section block diagram showing the laminating equipment used for the 
laminating approach of the semiconductor device by this invention example. 

[Drawing 35] It is drawing showing the semiconductor device with which the carrier stage was equipped. 
[Drawing 36] It is drawing for explaining how applying flux to an imprint head. 

[Drawing 37] It is drawing for explaining how imprinting flux on a pewter ball using an imprint head. 

[Drawing 38] It is a perspective view for explaining the detail of an imprint head. 

[Drawing 39] It is drawing for explaining the structure of various imprint heads. 

[Drawing 40] It is drawing showing the condition that flux was arranged on a pewter ball. ■ 

[Drawing 41] It is drawing showing the condition of adsorbing the semiconductor device on a package 

supply table by the stack head. 

[Drawing 42] It is drawing showing the condition of performing location recognition processing of each 
semiconductor device using the camera unit. 

[Drawing 43] It is drawing showing the condition of carrying out the laminating of the semiconductor 
device. 

[Drawing 44] It is drawing showing the semiconductor device by which the laminating was carried out. 
[Drawing 45] It is drawing for explaining how to operate a pewter ball orthopedically by the imprint head. 
[Drawing 46] It is drawing for explaining how raising the location precision of the semiconductor device 

by which the laminating was carried out using the positioning fixture* _ . 

[Drawing 47] It is drawing for explaining how to perform reflow processing where a positioning fixture is 
fixed by the clip member. 

[Drawing 48] It is the important section block diagram showing the laminating equipment used for the 
laminating approach of the semiconductor device by this invention example. 

[Drawing 49] It is drawing showing the semiconductor device with which the carrier stage was equipped. 
[Drawing 50] It is drawing for explaining how to load the FURAKKU loading section of a flux feed zone 
with flux. 

[Drawing 51] It is drawing showing the condition of adsorbing the semiconductor device on a package 
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• supply table by the stack head. 

[Drawing 52] It is drawing for explaining how arranging flux in the pewter ball of a semiconductor device. 
[Drawing 53] It is drawing showing the condition of performing location recognition processing of each 
semiconductor device using the camera unit. 

[Drawing 54] It is drawing showing the condition of carrying out the laminating of the semiconductor 
device. 

[Drawing 55] It is drawing showing the semiconductor device by which the laminating was carried out. 
[Description of Notations] 
1, 1A, 21 INTAPOZA 
2 Closure Resin 

3, 3A, 3-1, 3-2 Semiconductor chip 

4 Au Wire * 

5 Bonding Pad 

6 DB Material 

7, 7A f 7B, 7C Pewter ball 

8 8B Ball pad 

9 Through Hole 

10 Solder Resist 
1 0A t 1 0B Resist 

1 1 Under-filling Material 

12 Projection Electrode 
21a Opening 

22 VIA Hole 
24 UV Tape 

13 39 Shock absorbing material 

30 Fixture 

31 Buffer Member 

32 Press Member 

33A, 33B Mold metal mold 
34 Runner 
35A, 35B Gate 

36 Bending Prevention Pin 

37 UV Tape 

38 Substrate 

40 Semiconductor Device 

41 Package Supply Table 

42 Stack Head 

43A, 43B FURAKKU feed zone 
44A-44E Imprint head 
45 Camera Unit 

46A, 46B- Carrier stage . _ 

50 Flux 

54A-54C FURAKKU spreading section 
55 Positioning Fixture 

57 Clip Member 

58 Flux Loading Slot 
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[0 0 2 2] flf 1 ?Ett©^BJlCintf, $j£tttttf 
Rft 5>tb7t«ai^ s/ K©Sffl!)©^>-^— tK— f i {-^ii?L 

3|#:^©#lhH^«tt)i«V'>©-e % 1^ C*Jt©^fl:S5 

©¥^SS©ma?Lrt©m@^ y 

±flO©¥*«3£S©¥*#Si^;&sa*f 
« -ih^Jtfcfai^fi, ^®mftl»J:J:i3±a!l©^%^g©fl: 

sa^a«t T<B!i©^^e©flFia»a«i ©nfc»j« 
5ct*5-e#, f§5*^«^x*^ic©^^g©«e* 
i t \c «t ?» , wiai»s«±-x?ii«B^< yKSrift ^iae-r 

[0 0 2 3]:|«*:qi2iE«fe©*Kfc«tHff < ^tSfEtt^ 
so flStf t>nfct8ffi/-«y K©g{ffl©-Y ^^-tK— tfiiJtiiTL 
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T«d©*MWM6B©««/< s» KfcttSR-*-* - £ 

stt t Tfls©¥^flcSt« © nmmm& t ©ra ioka $ *u 

[0 0 2 4] W#JS3IB*W>*Wli:.fc*ui, 
fi 2 ^©^g^B©^^^- £ fefcfll©*** 

sg#l£B& $ b c»i i- 5 r. t >&s-c£ , . in t^artic x 

. 10.025] tf#^4i5$fe©3SW-<J:;M*> WIBi»£S 
BSiSS©Hffiotffi^'y K(±v I a*-/Hc 

bMv^v w<D¥m#m i F<D%i Jts i 0 astern* 

^@«®d s lS:it fciVCi^fcivRg 

a^aMi-*":: f8¥ft«>&-e¥*#giB©9{ 
JMHt*5*3l"e.#.6. • •■• 

[0 0 2 6] M#*5lE«©*93fcJ:*Ui, «*«4|B so 

[0 0 27] W#*6E«l©»9!K:J:*v»i. IS*:«4X 

*fle|S««:£ [KllMfcWrtKJ: 

[0 0 2 8] »*qi7Ba«©*WfcJ:Htf, M#gt4X 
te5!B^©¥*#3£BK*s^T, Wia^g*g©WB!]©¥- 40 

Sit*. *U-c,. ( H-«©«i^y K±-co!7>f-lr(p!ftBt 
■Cfcfitt, SMfloli^y K±T©!7^-¥©&8MftBa»: 

mcm&tts Kma 1 ********? ****** 



•r -f ^^^^©Tffifla^tf^x-f v^teBSrStt 

■r 5 r t a* -e t , ^t^f-rv^ trtr* 5 r 

[0 0 2 9] tt#JB8B*©3891fcJ::h,fi, 1 7J 

5 7 kfB«$>l,fc¥»#3lEB£ : it&ffi«Jl LTSBRLfc 

{M©¥«#£lfi©®&# t rm<o^mwmw:<o9Mmip 

[0 0 3 0] W#JB9E*©»91fc.fc*Ui» wia^sts 
®.WBt-^^B§r^«ti-5l^»-> ^«©_*i»flc*^- 

mzmm&mzmm-tz r t a*-e# 

[0 0 3 1] 1S*:3S1 0|E«©^WtwJ:turfv 3?iEmn 
Kiem*i©EW!tt«'i:^-t:a(iBK:©*.7 9y 

5. 

.. [0 0 3 2] SS*.3Sl.llE«©HM^«tti,«, 

^lemeiwieisifitBt-MJS; bfcfitB^©^7 7-y?*p 

: ««±te 77??^ £8215:1-3 r. i: i 9 x s?^£^® K 

[0 0 3 3] ^fr^Btt, ii^®i5g$nfcmi± 

**«a*«FKi 9 s 7 5 y ^^■eRi^©ffli(Mk:*' 

[0 0 3 4:fe : J( 

[ o£ ; 3 5 ]'. i 3-|±*.^bX©^ £ 
: iB-.^'0«&»fiB#**> a„.»lii 3}^^.ii'^^pfi^4 v o> 
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[0 0 3 6] H3fc*U£^*flsSi«4 0»Cj3V^, ¥ 

y 7 s 3 fi)tffiiSi$S& J: 0 y* T l 

4'KJ:!)!7-f ^^^v^i-srfcKAOiHIfl^-y 

^3 i'f^-*- J*— ±R:»jjt*ixfcjj«x9'-f 

y K5 &l±ttftn£ttlE£*iS. ^y^y^y K5 

-/w<y K8©iRffi«:; Ay^jK— /W <$MRIt3<f?#S: 

Kit ^u-^ H o t i 9 SbH5. 

/V 7 ft, ^iUffc^" y ^ 3 sBSflMIE S tb5 ffiffll© #— A** y 

[0037] ^.y^-tf— if l'oiNM^s'T'ajWMB 

A- (VIA) 9^»te>Jx5 6 1"fc;b*>, */V-/J> 
-/v 9 tt-T y 9 —lit—? 1 ©g«£*il LT^tt tbiiZ 

—/v 7 bHfcffi©s:*MS!l©ffi(4, * A~- ;v 9 

^"Iffiti-Sfc*, *A-— A>9©*#£f4, Ay 
/U7 SrSBR-f 5©fc+^*B8l©7K-/u^y K8 

[0 0 3 8] M*fs'7'3aU!sR>'f-f^S'K5 

tem±ffim2\z.£iQmik£tiz>fr. Ay^yv?* mo 

8f4*tih$^v 0 iot, Ay^— /V7I1, Ayy 
u-v?* h l OlwitJ'&ttlL^TK— /w-?.> K8 -hKifSHj-fc 
*u5„ -t-ftfc>*>, Ayytf-^wrtM'y*— if l© 

[0 0 3 9] ^3 IS»Slfc£Hfc^*tt:^y 

r-C*>9» #Jh»fll2^J:*»Jt** m±ffiS&2\Z& 
<9£fitLfcgB#©#— >v^y K8^bOiS$) f4. Ay 
^ztf— A* 7 (Dig £ (Ay /P 7 ©# — /W< y K 8 
£>©«£) 4 9 4g;<tS:i££;Jx£„ -t-fcfe-fc, Ay^zK- 

5 fcK££;h,*. <fc 5 KHI t«5fi*:frt-S^*fl£ 

[0 0 4 0] EUtt, *|OfiOJ»«l»cJ:54NW*:ig«-C 
fcoT, fi#f ^^7y y/f 7^gt5f^<5 
0ilS:^i-Bf®ia-Cfe5. 04K:*5i^-(\ El 3 \'^i~mf& 



10 ■ 

[0 0 4 1] H4k:*"t-J:5te x ^f^3©8t 

K:J;i»ihje*SrH3fc*i-»&J:-*) *felc<S<-t-5i 

y 7- 3 fcJBjfc £ jfrfc^fi Wi nti^ y ^ 

3 t W y^-jK— !f l £ ©*»WS8ttS:fT4 5 r t T\ 

io Tf±, Au^yr/fc^MiAyy^y^tfSffli^feH 

So 

[0 0 4 2] ¥»*f;y/3 ir^y*-ztf~ f 1 i©R5 

.1S12 ir7Ky^^y^A°;/ K5 £ ©g^&ffi&LTV^ 
3» :«7yy-7^;^l l©&ASr> Ay^jtf— 
7 Lfc^f-n^ 5 r t (c: i t) Ay^/K-^7 i: 

K t <om&& \zhT>?- 7 -f/Mtfl 1 5r« 

[0 0 4 3] m 4 ic^ Ufc WihOTI 2 ^ 

itmm2\c£.z>mitzig<z.k\z.£<o s mitmz (r© 

#&tt±iS$tt^^yr3©Ji®©iS$t^5) & 
[0 0 4 4] ±^©0 3SUt[ll4}C^L.fc¥-*#:^B 

[0 0 4 5] !2l5(±El3iw^Lfct7-i'ir7Hy7 = Vy^ 
«Sr^V^*8M*:»||lOJjfy'9 f -f y^y K5 t7K-/V 
Ay K.8 i^ffi*B8«Sr*-t-spBBiaT'j5)«. *mM<om 

E*^<# — ySrJKfifc^rtBTTfcS. r©fc^, ^y^^y 
^a y K 5 t «K-/w< K 8 ©ieBBi^Sr S * Jclg^i- 
sri^t*^, *yf-Y y y K 5 t t#—;u/< y K 8 

[0046] )fc*5, ±»©*3tttoJBfB»j:j:5i|ti»fraj 
B©tftBJt?(4^ 17-r-^7Ky^-f.yy*S^y y-ff-y-f 

mmzar)^m^yyz t-f y*-#— r 1 1 

Ufc«*'BI*UT»M Lfc^, ^ y^-7jf— if 1 Stt 1 -- 
-U TAB (7—7*— h^-^r K^t'y^^ y 
^) S^^i^^^y^Sir^y^-^-if i i:Sr 

[0 0 4 7] ±»o*38W©*.iiatMfc:J:5¥ 

so 5 0 I3 6(i:|l]3^^-t- < };5'i!7'r- ; \r7Ky^-<y^(cJ:ij 



(7) 

SaKLfc«**-«»ffiH-Cfe5-. H6JKJ«flfl7fc*iVV 
[0 0 4 8] 0 6SO5|217(C^-t-J:5i-, ifll©*** 

t T<sfl© i £^#£?B©-'i' i ©raroranstt^; 

V^tK-vV 7 fci £• 0 ttibWJH 2 cottihft $JU±^fcH 
5. ±ot> 3 lilfflof iMf ©'f ^ 

l iTffl^Mfro^y^^^-f 1 1 

[0 0 4 9] ::©'j:5fc¥*fle8«©«S«3ftfc*s^ 

x«tv\ Lfeiiot, &ft\£&i¥.*im-emsmm&M 

[0 05 0 ] m.8 »±*Ht£©^ffilw J; S^fls^e©^ 

asB^aa^*^^^ >^ 7 * /v 9 

fl^SifcS. /W9W^tti-t)lJ*>^fc 
Bt^5wi:i±)i<, ^/v-7M-/U9(DffigCSrffilt(3 

. [0051] *fc, ^g^tt-^iS^^vy© y 7 

■ i7 y KSt^f XSrX;u-*-;w 9 roH Dgt-i' X© 40 
1. 5tiS&.T\zirZZ.kil>W&L*>\ J:!?$?£L<(4. 

©^ v^tK-^ 7 »f¥»|«i- 5 i if ^Bfrlt-^S £ t 
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A2 

[0.0 5 2] JW±©J: Sft*^— fr9<DBft* 1M 
x&u^>-^#-;w©*i-Kf4, en^KHt-Stellifc 

[0053] 4*s % £Jf*^©&±lt&K<fcBi-3¥8l# 

gf©^ tf 1 ld(4±{B!|d^^vy^-/P 7 * 

ffigtrzzkteft^tcib, El 9»-^i"J; 5t-> ^/v— # 

SftttfT* 5:i * 5 -e# , i£»f*&^©iMI#gsBi*S* 
*rfrfc5£i:ji*-e*«. 

[00 54] HI 1 0 tt*3teSSo»l»»!: 4 5 *MW«61t © 

it*fe?>„ 111 l OCfc'^T^ 0 6^-r#^SBD O ntl^i; 

[0 0 5 5] H10^*|V^T, ±ffi!l©¥^{fcgBfimffi 
RiS^fc©* 1*051**610^ 1 A 

SrT«©¥#^B'©f y 1 1 J: 9 < LT 

/W<y K8.0ftC#-;V/^ K8 ASrlSltT^S. 
*rbT, TW©^*««i*»Wfc^b*v^-/u 
/« s> K 8 Attfl-JlffBKteB U ^ ©#— /W< yK8At 
SSRi-S^^^*— A/ 7 Att^^*— /V 7 J: (3 < 

¥#»Kii©^ j^tf-A' 7 * t*©s $ k mmz-tZo 

mtcit). ±ftU©^^B©«®tt, Tffl!)©^*«: 

mw.<Dwm*&& u>s:i'»Tfv-f — #— K<*©tt©**fc 

««ttfcSSR-f 5.ii:a?-C*5. roi5t« ^V^tf 
3fi«©«dtfcJ:ixfi; lfilo*i*iI.tT«o^* 

nm<»^mm*mm-rz>^k&-5imkt£z>. 
loose] hi 1 1 [±. &nte<oMfflz.±z>¥m#$tm 

iz&tfZ), ^/W*— fVti<D-^.— /Vs<y KO^ff^JS:* 
i"»fffil§n?*>5. El 1 1 tc^i-jK— >w*V K8 Bf4, ± 
fflU©^»^B©^vy7K-;v7^igg$H5ffii5£,^ 

KKl»jftStbTV^. ^©4 5(-, #— Ar/-«y K*l&» 

[0 0 5 7] ft*s;--..±»IBft«K:J:S4|i*fl3Hl©a»: 

[ 0^5 »1**tei*'*ll||^lite|s.»t ff^?^^ 
. "[A0;i0V5: 9.1 fc£v : **!^©||zi^i?feov^X«?l# 
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5« 01 2 Atrial 3f*W8M©SE2Hlfi«K:J:«^S» 
fr»«OWfiBH-C*)5. Ell 2«iN*tt:?-y? , *:!7-f-r 

jk^xv j^shs ufc t> ©f* 9 , 013 \&smw* 9 

&\a*m *3gBj?©sfi 2 hjsmk J; z>*m 

■o«j*«*i»*Wk:lRICT*)tr, r r.-?tt-t©*B» 
[0060] ±i$©|g 1 SilfeWc J: 5 ^^Sit'tt^ 

«M§©#f Jhfli $ tt/M'^#->u 7©ifi£i94g;<iS:5g$ 

£:(4, ( of !f 1 OR £BBMtea?***t, 

*-/i>9 tt-r 9 s 1 ©fiftfj/^fscs 

[006 1] ;r*vK*tLT, ^2H16Wj:J;5¥*^ 

8 <Dffi(i^ LTRtt PjitSo. LfcJiot, ^l/?ifs—>V 
7 9 -7 3 (Mltffim2) b*iizK<DK 

[0 0 6 2] rcoi5^Ci3i>t, **JkttflB'2 

#-/w©iS5$ (-f *K-'lf irons' ^Hgffi©S 
•»*offia>bo*S) J:9«<'RJ&*tu*. 1-fc;b*>, 
/nv^tK— /P/OiftiSri, *tltiS$ i-Q.Hi.vfcK>,. «Jfi 
•f 5 i 5 C**l©^iia5^^gt?r«I Ufc*§ 
MltttfJIM 2 fci 3#ih»#fr±fl!lt TffiJo^frfi 

5. •. 

[0 0 6 3] ±»<0#3aiS©^«fci&^f*S 

.3W6fcJ:9*flM|c*-y^3 !f 1 t 

L-fcWSria^b-CttWbfcjJS, -f if 1 Stt 1 - 

/Sfii I, TAB (f-7t-^-fK#vf^v 
*0 $R£ i Q y3i-f yi? -#-if l £ & 

[0 0 6 4] ^{c, ±ao**W©JIS2*16W»J:J:5i|s 

mitmwzmmmmm ^x^m^mm^^xmrn-r 

-5c 01 4 (40 12 tC^-Ti ottVJ -VzKVtV ls?\t 
i 9 ^igft^s/:/^ ^#-jK-lffc«»Ufc^*flc»' 

UT^tfcWSr^^ffiBTfcS. 01 
5ttHi 3fc^i-i5/i7y >y7?--y7mmz£<Q¥m- 
#7- 9 if Lfc^5»#^S^ ~{S 
WlU-C«M«Ufc«lr*"t-WfffiH-e*>S. 014&tf0' 
1 5fcj8V*T, -tJvtixHl 2&tf01 3fc*ii»«» 
p b p t IS) MBfifcttR CW-g-SrW' U ^©t&!Ste«B&-r 



(8) 

[0 0 6 5] El 1 4RXfm 1 5 0 fc, ±iW©¥ 

sgftSfit-Rtt bfrufc^^JK-A- 7 tt, Tffi!l©¥3fft: 
2£fi©*/u-*-/W9 £:frLTTffiO©¥3S#g8©*tJ£ 
' tS^-zv^y K8fc^$ix5. ^:xy;*E--;W©;i5 
*tib»JB.2©»jhJB*.J:9S5v^©-e, ±{l!l©¥^ 
ffcgEBi: T{RJ©¥3H£SB©-f >^->K— if l ©MOM 
RBtt^v^tf-zv 7 i 9 ttitttJIB 2 ©ilihJK $ JW±»c 
{fcfc^So ioT, ¥i£#^5'7'3f±±<B|©¥3l#£efi 
io ©^ v^-tf-lfi £T(l!l©^#igB©^ 
If 1 t©Mfw^$tbfc^(ciCi^$^5 0 
[0066] r©i5 &^*3g«©Sf»«aifc*5V 

±Sr*lafcJi-c±fl!l«)ijM»flES«©>'>>'yjK— /U7 Sr* 
St LTT<H(l©¥i&#gS©#-;w< s/ KI:«Kt« fclt 

r-iv\ bfc^oT, &mzmmtkftmx'%immm*j& 

[0 0 6 7 ] fc*5, ±&?gffi0IJfc££^tt&B®8UI 

£*>-?* 3. *fc, li©**ftif*«iLfc«^?r 
RBLfciP, lRlt***jfe»J:i9JB*a*afa<5ii:fci 
9, H<B«±©^»«sgfi^a«i-sr tt>-e#5. 
[00 6 8] fttc, *8So*33at«to^TR5lit 
■So 01 6Atf01 7»±*»WOjg3|tl6«K:i5iNf 
^B$r^-r»f®0T?fc.5o 01 6StT01 7fc*JV 

x, 0 3 stf 0 4 ^^«fiS;a5p o p t m ci®&\z&m cn 

•g-*#L, -E-©iftWf±^»S-f-5 0 *Hi£©Jfcf£fci.5¥ 
^SBtt, ±^©^iH*SMJwi5^^ggi:S* 

te^fr^-y^a a^I^Ht- *«)»j:«fJl#Jh*ix 

[0 0 6 9] 01 6^C*3V^T, ^mi^f-9^3 i 
t ^JNMc^ ^3A 1 3 Sr^ LTfi|ftf y ^ 

i: t> A u y 4 -V 4 »C i Q - tK— If 1 ©>Jf ^ -f ^ 

y K 5 fc«jR£*t, tflh^flg 2 i 9 -#W»C»ih 

**t«. »ihwiig2©*tihiis$tt, : ±5E©m immw\z. 
z&vmwismkvmK.* ^^^>H-/v7B©»$i9 

«o ®<s:)£$ix5o LfctfSo-c, J|c|llS©^»ri5^ 
«tgfSt, ±xE©^lHi£fiRJ^iS^^atlIH« 

[oo7o].0i7 \£7M-!m#&mt±* 0 1 6 \ZTjk-r 
*m»mmK.ts ^t^f * ^ 3 ^ 7 v y ^ v -?% 

i$Ufct©T'fc9, %i<Difo<Dm&.\-$m 1 6ld^i-^»#: 
§ggtlSlCT-fc5. 
[0 0 7 1] *fc, B^ttL/iV^, ^#^§3SrT 
ABgif5rttt'#5 0 *fc, 016Atf017T- 
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#^y:/©itjytH$5r^:xy'/tf— /V7 B©ig£ «fc <3i£< 
-e#5©T-fc*U4\ =<0^±O^^S^^ 

[0 0 7 2] *56W©^4Hlfe^l^oV^TlftW-t- 
5, E) 1 8 (4#3P;!©Sfl 4 HJSWc «t 5 ^*|g*5r^ 
i-*rffiBlT-fe5o 0i8i:fc-^t, El 1 2 ^iif^Sls 

fn t m cmshiz. am cn^n u ^ ©taw n^B&-r 

y ^ 3 ©±K^gti^ y ^ 3 AdS«S $ 
[0 0 7 3] 121 1 8K*5^-C, ¥fff5'7'3i'3^$ 

t hAuy(*rA\zi.'Q'(>'#—tf— if 1 ©tfO^-f >- 
yV< y K 5 KSBRSav »Jh«MB'2 lei «9 -flsWfcStik 
^ih«tffi2©»Jhi«*H, -B£©gl2|li£0<Jlc 
£5¥m#&9.kmmz. />^#-/u7BO»SJ:9 

5. 

[0074] BB-i 8.K*i-2N»fr»flir±» ^mw-^-vf 

#ft:^^r3»*7y y^y:/|l^,fc9^Vy--tf- 
fllcIitSrtfct^SL, TAB*ttfcJ:3#E§!s 
UTt>J:t\ *fc> HI 8Tf4^ti^y7 p £-'(M;fa 
TttJ8*tJtb-C^5;&s, ^itB.£.£^^#7Rr-<'W B© 

[ 0 0 7 5 ] jfcfc, El 1 8 K^-r^ttgSldtt, *tih 
Wffi 2 ©JtlkflS $ <t V A VVn A- 7 B tfKtt b*b 

STI9:©¥^#i£a©^ >-y*#-/w±£i&fc:&Jgc1-5rt 
* fc fc © x% * # i vn x y* tf-A- t i" 5 &£ tt»st\, 

[0 0 7 6] ^(C, ^B^C^5HJ£^JJCO^Ttft?^-f- 

[0077] *nMim -f^— r2it 

yV< y K 5 tK—Av* y K 8(4^ aK-rf 21© 
WffiKlKtt&*U ■■#m&7-?73li->{ S9—#— J ?2. 1 
©MifilCJW^iWIHhWIt -rv^-ij?— !f 2 1 
©MBK-Sitt Av<«y K8Xli#>-7-f I'yV* 

5/ K5«, V I A*-A-2 2*1* Q^fcm*ttfcS5»L 
$^5o V I-A*— A/2 2(4^ Vy---zK-r-tf 2 ! 1 ©S&: 
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[0 0.7 8] S^?tf—/X'7 C<DmZtZM±Mm2<Dm 

t#iiO^^-^7Cli, TflHo^ftKH©* 

K 8 KgSRSixS. -hffi!J©¥3>tfcg§a©^ 
— If 2 l.tTflffl*i^I^>:^-*-f 2 1 

©^^y^3©it±^fll2 kAW^ZtlZo bfc^ 
ct, ^y^#- A- 7 C©i§£te, *tik«fll 2 ©^fJhi« 
$©-^±t-t-5£^*sfc5. 
[ o o 7 9 ] rrxv «« 3;h,fc*»©*iW«g«© 5 

^TSfc&S-t-S^^et-fi-hJfi© J: 5 
jfeA^atf— /V 7 C SrfSft SiK-SttJfc < , HI 2 0 fc^i" 
•t 5 (- . TiS!l© ^flp?- y ^ 3 Sr*frik-r 5 STihttMB 2 © 

[0 0 8 0] >fc*i > **lfe©^flg^J:5)¥*^at>^ 

>^x\±fi:<, yy y^y^M'mXi-iTABmmt b 

[0081] HI21 (a) Stf (b) J4, HI 1 9^^121 
2 0 fcS%i"iWfl:iBt«©aC»«SraJB bfc^ffiSr^i-m 
sSHlT-ifeSo i©*»ffi|T?»4» O^-f^^t (A 
ur7^t4) Sr»4ti-S»»eWtt*tJt»JIB2©iB5SSr 

7°3©^rat, T(|fl©#^3Sa.©^^y7 p 2©te 
«i*ti»WK:i'.6>i-wiKJ:9, ±<B9t Tffi!l©^fr 

^J;5fci-^o -t**>*>v ^v^^^'i/y-fi'Srftikb 

iuMfttmitrnm 2 ©»»-c* k < * * »^-e*> 9 , 
■iNHftaBao-fv* 2 1 iTii©#tMfi» 

-O-^-xK—^'2 1 ^©MHI&afefcSr. fcf-c*, we 
»3t^©K$Sr/h*<-r5ri^X#5. 

te*©^fl£^a©^v^^ ^^7-<^rtt^©»^Sr*t 

5 p 1 1 5c 
[0 0 8 2] Bi-9&t5B2 0K*i-3WBW©JB 

5 mmm\c x-$*^3^^#mz^xwm-i- 

[ o 0^.8' 3 ? ] : ?E1 2 2 f±*4^ y ffi-tf—f.2r~ 
1 tj:^«i:«^s*^ufc^^ifos„ #«w©^S5 
«"©3Wfc#<?k^^»^ y^3 -lst; 3 2 #-r ^ 

-^-*2-a-.©MM^f?'|i^5% t'fcfoT, 
T«S©^^ y%3^Z^.0m, bfc.%X±<RJ©*^* 
^ y 3;4' 1 ^4 1* 2* i-«?^»«©ii»-'««r 
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^-jK— l4rf&*3 0k:«illLTfT4 
5 0 -f^*-*— if 2 1 ©T«OB5»c»4-J"C»c**flc.^- 
;/:/3-2z)Mg«£*l/0^'©T\ i&flSOtlltift 

i y 7^3- 1 fc-fV*— if 2 HC 

5 -f ^-/H— if 2 i as«A;-e U*V\ ■■ T«©'###?- 
y^"3-2as»*3 0ODD»O*iBfc!«*fcU*:9 Ltt 

sNMs*-y^3-2©Tfc«WS*f3 1 MMfC* 
yV- 3-2 U iiJlS©**^ ^3- 

[0 0 8 4] EI2 3»4, ^fy/3-lt;3-2*S 

■■•iMJflc^- -y ^ 3 - 2 Sr-T V* - jK— if 2 1 Kftit L 

j/^3- 1 Sry-f-r^^^ >-^-r^^, <09 — *K— 
If 2 1 (*'yf-fy^yK) ^©88WS»fcf417^-Y* 
^^©fflf**sjPt>5. -O-^-jK— tf 2 l f±#ttfc:a*i^ 

if 2 1 ©fl-BSUfc 

jg^Jtcyvf t*^f-f >-^Srfrfc5 - i ■ 
tv*5fc5 o -®;j:.5/S:lfflHSria»i-57^U!E)fc. ±ffi!l©¥ 
^f'y/3-1 tT«®iN»^s'^3-2-to^>' 

»±, Tfl»©¥*#?- «/ ^ 3 - 2 ©Ttf^.f ^ftiLW*. 

CLT*3< 0 i © i 5 ^5 £ t K J; 9 , ±M<D^mft 

tjH* J: 5 fc, if 2 KDtf^-f v^gp#£ 

fSft 3 0 © Jiffi-eXm-S 2 t ; ti$Mc 3 0\z£Q 

*c, ±{ry©¥*#^y^3-i©!7^7K^^ 
ic, -f ^^-jK— if 2 i ^A/-cy-r-vzt?^x^ 

[00 8 5] HI 2 4 f*K*# 3 1 L^TM" V* 

-tK— if 2 l©«*fcJ:*W)BSrIi]iB-t-«*«fe«r*i-« 
5£B|-C*>5. El 2 4 (a) Ht»*fc*«Siifc-< V*- 
jK— if hJP«*fy7'OfljBat*!),'B2 4 (b) tt 
^^y^S-lOi^feJlfcsFBSEB-C*)*. 0 2 4 
»-^-t-^feT-»4> -f V*— #— if 2 1 ©y-fi'tff^x-f 
^^*1TtJJ5cV^«|J»K:Jfffi«B5tf3-2 5r#Lo(tT*J#, 
^^-jK— If 2 1 Sr^«)fc5SS^*-&-CU*5 0 -f 
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>#—#—tf2 1 «r«**fc:RI6T?-'fV*— - if 2 1 
— if 2 lfciwjLfeJb-C'b, W v^— tK— if 2. 1 tt-tixfit 
[0 0 8 6] *7t, -f^-*— if 2 1 ©#PJEg|*$t3 2 

Wffi»4t3 2 i*»SMi-t©M-e>f ^-#-if 2 i & 

[008 71'ftK, *3gK©|f?5|imtflK±5^#£! 

WiZ&ik-fzj:mc-o\<^xmw-tz>. ::m «sc© 

iN»fltS5«S:.* t feT-f ^^-jK— if 2 1 ±|c»j*U 

5„ El 2 5 »4,' «tfli#ihffi^-/u K^MtoKrffiHI-Cfc 
9, 026 tt«fJB*tihffl j e-/i' K^a©rt»«r'*i-¥iB 
|2lT-fe5„ .' ■ 
[00 8 8] 0 2 5 \Z.7ji-tMikX.ni*. 3oO?iM 
ffiUT»Jg»J]:^57t©©<j©Tr*>9, 4^9- 
20 jtf-Hf 2 1 fc»4±T-&*J-*T 6fl©2N*flE?-?:roflMft 

^C^^Sr^-UT*;?) , $ b{-^E— ;VKM'3 3 A, 3 3 

©fc*. -f>-^-^-rif 2 l©Wffifc*MB*r*A-*-*fc 

UHlfft{).J!f^.-trT?, El 2 5{;:5jH-«fc 5 »-< -if— h 
3 4(4±M3 3A'©*fcRW\ h 3 5 A, 3 5B© 
WiEfctt«i-5-ir V^-^K-lf 2 1 ©gB#»eMa 2 1a 
Sr^»tT, -rVy-sK— if 2.1 ©±ffi!liTfi!l©(W*t-^ 

1 ©±«*»'5>-aASttfc«MB©-<fBtt, 9 3 41^ 

^— if 2 1 ©MP 2 1a £iloT-f V^— jff 
-If 2 lWTfiU^A^tt-So'^X^— *K— if©±<B|i 
T« t »C*ASJxfc«HBtt, ©y- F 3 5 A, 3 3 
B ^T^"bTJ^>i)iitT?ie— /V K&H 3 3 A, 3 3 B© 

^<5r-7K— if 2 1 ©Wiitc«f«*Hfc¥»flcf y^SrHI 

[0 0 8 9] &1t: 025 IC^StlS «t 5 
« ffSiBSrra«Hr«JBI*rihi-5Ktt,- -Y tK— if 2 1 
©*f '$*S^C#<3fet); ^-/VK^S3 3-A, 3 3BI*3 
Jcfc^x, <rv^— jK— if 2 i^T?Lt5*3W 
fc5„ w^4-K"±-f 5fc©^. El 2 5(C*-r^— /WK^ 
S3 3 A, 3 3 BKUtStRft^RFlhe^a 6&&Vt>H 
■Ci^5-. , &KJa*Kihfcr>'3 6fi^e— ;uKiS3 3 A, 
3 3 B©#**^^U1UT-1'>'^-JK— if 2 1fcaft 
* J:5fcl9:»tbnS. LTcaSo-TT, -0-^-7^-^*2 1 

Kih-$*v5 0 jfc*s % El 2 6^c:^5^^-t^F•■fi•2 3 "C^$^5 

so a^ttijKiK±tr^3 6*s-f v^-tk— if 2 1 fcsarr 
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[0 0 9 0] #KPI4?¥*#^y^©raPS#tHv*4 
*K±t>|±£>f tt±l3 3AiTl3 3B©M*t 
[0.0 91] «±©J:5fciefcJ:«J»/*£frfc i £i*fle 

w tf— f 2 i K&oottsr. fc#-e#ftv\, 

f It?, 0 2 7^"f-J;5»C v UVf- ^3 7©£tlt»t 
M^ffiS-f-'5^SrSl9^V^Tt5#., UVT-/3 7«s 
^ If 2 l©^fcl£9o< «t 5(-UT*5<«, d 

WCJ:!?, -f f 2 1 S:UVt- ^"3 7KJ:!?. 

SJ£1"5 r. t * J T:# . gcJt LfctfJBr Srff ft 5. £' t 20 

[0 0 9 2] fcSVMi, #IB#.ih*i'Ufc«MMSt*©'f V 

V ^ - ^ 3 7 tt» JhWiB JA 5 o it S *Jfc-e d>4 to 4 
t\, r©»-g\ >f v^-sH-f-'2 1 (Dfe&ir^nfriz. 

[0 0 9 3] El 2 8.tt**?U©iB 5 JHkfflfc <fc 

l^i-J;5^> TfflSwMlt»fllB2i-7lf-7K-K#©3g 30 
K3 8 i©lfflfc:i&»*t3 9£tS:»75r. i^«tt), 

gis^s^ 3 8 \zmts. vitimt&mrz - ^ 

[0 0 9 4.] ft4b\ 111 2 8 tSLfcIflt3 9 (4, 
«©* 5 UttftlK: J: 3 iWfcgWcpgs £ t ft < , -f f 

[0095] @29 teffimm±&<omftUMz uv* v 

osNMtf- y T'SriSfH-SSfca-Kf* k.v 5 * h 1 0 AfitS: 
»71\ /^y'tf"-/^.*^^^-©^^* M0 
A£igtt5t>©-T?;fc5 t , rttlcit), *— A* KAffiO^ 
to-fr s k w-v?^ h 1 0 AayssfiEi-s r. 1 1 ft 0 . w^* 

. h 1 0 A<DWMZ£V ffims< tlZ,. & 

it, ui?* b-i <o*AK HV ■< > 9-#-rt2 1 VX 

v 1 * hi 0 ASrfSttft^fcfc, uV*> 1 0A©J¥*#: - 50 



50 

[0 0 9 6] HI 2 9 »i*^PJco^ 5 HJfeWc J: 
SEHS:*UTlr>5*s, rH»-PSbn-f^ Ui?^ h 1 OA 

[0 09 7] HI 3 0 it V*S* V &*m&$iM<OtiLU&:#> 
■ fflfcflMJ Ufc0ij$r^i- o 03 0^*3V^T, M0 

*m&mU<D XsV* MOBtJ:? ttS^:* ± 5 

[0 0 9 8] 0 3 0 75SIH3 2fi, ^i&O&MMWz. X 

0T'fe?>«.0 3 i.H«Ji«3tt , K**ixa¥»flcf y^" 
■■is 2 U H3 2tt«JMB!i«ffc**tua* 

9*0*4*9 U 03 3»i«S«jgf 
■^^H?) y 7"^ 4 ffl'©*&Sr*i-. «-01-*5V ^ 

il, 2#SOffiltC(4^H«itom^0/5 s 9$HT^S <> 

3 # g o«i ic tt.mm&k ic* * v ^ - jk- if © 

9-rt.OT'fcSo 4f lOfliBGA (&—J>v9 D y K 

#ft^*a-l-xPnSrS9LTV^5„ 5#SOflB(4 

i-OPP**9L.. «ffl-C#ftv^*fi-fcxBl4r**U-CV^ • 

[0 0 9 9] 6f@M8#@©II;|±^f 
yTroSgRfcttffltTIBft^feSr^LTV^S. i-ftto*>> 

J:9««tTI«ft*&B:OEPSr*^U.» SM*^TVffift»4 

f 77"*^y -y -7°^- v ^ng-sr^ft*4(±opp 

igft*4f-ONlSrS9U TAB8Btt-C#fcV*»4ttx 

[0100] 9t iwiot i^im #1^4 to* 

^li^Wfy^iS^LT^S. -tTftto^, 

ft*4Ko^p.sr^9 ^\;mmm^ » y®±*mm 

-ftv^*4^xpp5r^LTV^ 0 ,1 OSSipf-eiilt' 

^ y ^ra±*W^|?tft W v ^&X:fnSr.M^ hxty&i 
[0 1O 

28 4 o:Sri»«rfr^ltov>^^y*»-' 
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[0102] in 3 4 o &w§-rz>mz. 

B(4, *lSt5 t^' 5 "5r-v J ttlSf-y;v4 l , y 
? ~- y K 4 2V 77'^ 4 3 A, y K 4 4 

A, M*^'7^-y h4 5<SKJ:9«j5fc$*l,TV^5. 
[0103] ^5"r-y«f-7';v4 l (4, t&BLfc 

4 OH, A^^tK— ^7*s±Si:^S <£ i'<ytr—i?& 
[0104] ft, gtft$ftfc¥iS#gSS4 o (4, 44M 

3£«4 Ott/^y#— /u7>T«teLT*R£fli K u-fie: 

V*»felit9a**t*:*»*Stii4 0f±, ±T£J5MES*i/ 
fcit^'^-mr-7';M 1 »c«£B£*i-5o 
[0 10 5] -yf^-y K4 2(4, H^Lfc^GMBIS 

■9***tfcH#^y KaB4-7*SRttfe*fC*s9\ 

[0 10 6] 775*? nB 4 3Att> ^xTTSilte^ . 

K4 4 A(£77 5 0 4-a*i--5tcDtrfc?)o -© 
:7 7s>?.*ifc$&g54 3 Af±R"tt»*ti £*uT*i!5, -t© 
±ffittK^¥B5«£*Xfc«j£i: $JXT^5. 77 ^ 
*50(4, i©77 7^ttJ&ai4 3A©±BtK*$il« % 

^+-^4 8 £-ffl^TfrJt©JP$ t £H5„ r© 
^f©77^^^ 5 0©ff $f4, ^^48t77^^ so 

[0 10 7] SE^y K4 4 Att, m^L^l^lbSS 

4 4A©$fc*iSg|5 (HfcJattSTilttB ii77"^Ma 
4 3AfciBR**v*:79y^5 OKjf 
i *C1 J; . 77 -y?* 5 0(477 3 A*>£> 

<B^y K4 4 AH:»5 J: 5«J«SixTV^5.- 

[0 10 8] 7J^7^=;y M 5(4, ±gS$r»^-T5± « 
£577;* 7 5 1 fcT»Sr«lfc1-5TlB*^9 5 2$r^Lfe 
#tafci:£H-CV<3. :©*y5^y h4 5(4, ^J£"t 

• 5J:5H:*»©iN»flt|Slt4 0SrWii-5Rfc, ' 

• ti^«4 0 5-©fcJB^3fc©-e*93 0 

• [01091 **J£«»J-e(4 2 f@©¥3H*S£fi£«B 

lcTai(cte«i-S^^«S:^-§-4 0 A-C^U ±£5 
fciMr**ilM«S1I&«F*4 0 BT?iM-fc.©i: ■*"<&. 

' (4^#4 0=SrfflVN5t>©ti-^c' so 
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[0 1 10] El^Sixi 77^ 7-=^= y K4 5(4 

±^B77> 7 5 1 hT%U* 7 5 2 *ftlfcttttfc*jfc 

SB4 OAi 4 0 B £ |i?]B#K 

tdS-C#5o <toT, 1 tf©*^ 7©^La> 
RrJ-TftV^HjjSKJfc^ >M 7Sr^S-Br5^S^/i< 
it1t*«>«ka©aWt:SrBI5rt3js-e#5 0 
[0111] fcfc; ±IS«j*t SJufcSJg^eSr^T 
fTft*>n5iMW*sS«4 0A, 4 0BO«I*Stol^ 

[0 112]fifil40A, 4 0B*fIt5t 
(4, 5fei* *T«Bfcte«-*-5¥»*i6«4 0 A&^-Y y T 
^f-^4 6Atgff5„ ^tU7^f-^4 6A 
(4, 4 OA.' 4 0B*«gi-5^©S^t 

JteStCTffcS. 03 5(4, ^^B40ASr^f+y 

[0 1 1 3] I^01C^£*U5J;5K. ^rr!)77f-^ 
4 6-Afctt**fle»«4 0 A*tt«Sti!>i-57t»!>©SE# 
ig4 9 A^^nT^^ ^^y^^yh"42tt, S 
•T»fc4fc«1-3 ¥*#3£B 4 0 A y Y-Vfc&T— 
^4ii>blftS'u ^ty77r-y4 6AroSt® 

4 9Al*l(cg|*-t-3 0 ■ ' 

[0 1 1 4] SfTi2LfcJ;5K, i^^-TVl- 
4 1 fctt^^zK— ;v 7 &±mztiiM-t?> i. b 
SB 4 -0as#H$*vC^5.- ^^y^^yK4 2 

(4, iN»flcK«4 0©»jU»Jg2©*B5Sr!»«^-5r.i: 
HJ:9»aS*aa*1?*5. ±-5t, =3r-yyT^7 1 -v?4 
6 At=3t#$jT,fctt«fc*5VN-C, *N»ft»*4 OAttyN 

[0 115] :®^Hi4 0A(OttiMiO)% (ttft 

4 4 A(C*)- L77y^^5 0 ZMtt-tZj&m&mMZtl 
5. ef^5/ K44A(;775'^^5 0 5r^i-^)(i 
(4, 1213 6(d*i-J;5(C, te?^^K4 4AS:77y^ 

5 0 ~i>m*fi $ ttfc 77-^ ^«*&§8 4 3 A (Cjf 
5. BtilEtfcJ; 5(-, 7? 3 A(C(4, Bf 

U©ff$t77 S/** 5 O^ER^tbT^S. iot, 
(59^ y K4 4ASr77 y^^^A 3 Atdjf 
SrtKJ:^ 777^X50 (4^^.-y K4 4 A In ft 

[0 116] w©i5tLT77y^5 07)SgSR$tt 
HM^y K4 4 A(4, y 7'7t-^4 6Atff 
®gV>T, te^5/K4 4A(4, dr^yT^X— 
*? 4 6 A $ i%X V ^5 ¥^^fi 4 0 A fcjf Uf*»t 

fcn^o lutaL^J; Wil4 0A(i/Ny^ 

-^7*s±S8(cfiB-r5Si^-e^-vyT^7 i -v ? 4 6 a 

(-it^^T^S, 4oT, (B¥^y K4 4 A(c8BR$ 

iiTV^77 -y^T^ 5 0(4, gf^?K4 4A^ffr 

' ttflE 4 0 A (CW L#(t i t IS i 9 , >y tff-A' 
7fC^$^5. 
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[0 117] sfcHJfefcJ^fi, iS^S/ K 4 4 A 

KEfS £ ftfc 77?^^5 0 (4/> i^tf'— ;V 7 tC<D^-te 

[0 118] 12 3 8 »4, &&->-y K4 4AWJ6S (75 
5/ ^ xm&H$ 4 3 A25: W^frSe 4 O AKJ? Ltttt . 

Ite^S/ K4 4 A<Dj£ffiKfi[agP5 3 ft T*5 

. *&*g|5 5 4 A^fig;$n-CV>?> 0 
[0119] ;©77'^ 5 4 AWifilStea 

fit, ¥i*gf 4 0 AO/>vy7K-;V7 cDiai§;teaiM 
j£1-S<fc5*gfi£;**VC^So DflgB 5 3 CDElSHia 

f4, 4 OA CD$t It Mb 2 ©ISlSMia t BS^iS 

1-5 4 5#/&£ftT^S„ tot, Ji1E*J&i £ftfci|te 
^ y K4 4 A£77;y;?7,#y&gB4 3Ai-Jf b#ttfc 
BR, 7.7>*7, 5 0 ft? 9, -y * T-mftU 5 4AI:<0*# 

[0 12 0] ^iUU:?), 77'/^5 O^iBKl^ttfc 20 
K4 4 A«r^friS1l4-0AfcJ¥U<tttfcK. 

E14 OK^ftS J:5t-, 777^75 ott^v^jK— 

#3£B 4 0 Afcff LttttfeBS, #it*Mg 2 f±(E9~ s/ K 
-.4*A©IH«5 3fc»l«lli-6*Mii*i5fc«>, #Jh»IB 

S r. i £StSllc:E5lti- S r. i: ^-e# 5 0 

. [0.1.2.1] 75'/?l««i:B t «3fii-SJ:5fc» 

1MI4 0A, 4 0 b srsug-rsss&ys, .30 

#|$a 4 0 A<D^ 7 t ¥«#£!8 40BO# 

-/v/-? s/ K 8 SrgrS-f-S !)7d — MJiasfrfrHSo w <£> 
gg, Ay^*-;u 7 ©EiSHaaWfl-fc 77^77 5 0 # 

[0 12 2] b*>L**S6>, #Hife0!l0>J: 51-, 77? 
* 7, 5 0 2*^ 7 \Z <D-H-m& £ tl &*J« £ •+ S 

ar-tas-ctSo. 

. [0123] »s*r*'^^#-^ra#^Hjwi 

•f 5 s> K KX-m&'t 5r.iSr Ekit-^ S fc * K 

14, 7 \z&m<0 7 7 s> * 7, 5 0 Srfe¥-t-5 

&g#*>5. r. ft»4, : ■■•#RJt£t±©-7 77^^ 5 .0 *5/n 

5 o^iom^i-s^^^^w^v^ip^-f-a^- 

[ 0i 1 .2 4 ] g^ftS 77 7 * 7, ; 5t 0>©fi^/J» 



IWCSSWFA.S:«4i-S*s-t^*)Sd»?>-C*>5 (77 
[0 12 5] /l"' 7 Kif S<£> 7 7 s/7 7, 5 0 

&M-rz>jjmt utb, 77 s/^^.#t*&$B4 3 Aica^m 

t.5 77 5 0<QJP££fH^1-$;fr}fe©tefc:, 

^-S/ K4 4AKi|9:»te>nS5y^^»**B5 5 4AO»« 
^jfHS^-rsr i*J%*. fetus, ri^{cov^•r, 0 3 
9 £ffli^T!Sii!H1-3o 

[0126] HI 3 9 (A) H„ EI 3 8 \Z7jk s/ 
K4 4AcD7 7 5'^^^*gB5 4 ASrtt^ LT^UTV^ 

^SB5 4A<D#^-, 77y?^ftft«4 3A^E)fi?S 
}X577J'^^5 0«D*»4/>^t\ 
[ 0 12 7] L^LJi^fe, S13 9 (B) Jd^-Ti 5 
7^ y **ft*tt 5 4 B&«#i5fc J: UflMEU 

3 9 (B) {C^-r<t5{d7 7S/^7,S*§5 5 4 B&CD3* 

~54Ct#ft5777^7-5 0O*SrftiJfflIT?^So 
c.tvtdj;?), 7 tli©7 7 7 7^504 

[0 12 8] ifEWip^V^Tif— /V7±l:77'^ 
^ 5 0 Srte^i-SMa^Ti-S t , ^y^?K4 
. 2 j8*m^<y*-- i?^7-7*^4,l ±K&W}-r%b& 
(CTtbb, HI 4 1 (Cl*-t-«t ¥*#St4 0A±t 
4 0B.Sr»#i-a. ^O^^i/^^ 
V4 2<DWsi¥b^. *>7=y h4 5 f±^-^yT7, 
7^-^4.6 CO±gB(C#ib-r So. rcO&g, *^7^=7h 

4 5(4, TSBTJ^ 7 5 2* 5:J r^ V T*T — v=4 6 Atdg 
***Lfci|t*flcJg«4.0Ai:»fil-f5<t«*."C»»r 

So 

[0 12 9] ^»^i£a4 0 BSrSi*brt7,^ -y 

K4 2H, *P«7^=7 K4 SWigCTJ/^ 5 1 

tMr&]-rsteasx-^^a4 o B=sr«6^i-So m 

(d<t!9, [24 2(^1-«t 5»d N 7J^7^--s/ h4 55r + 
|ig»cfefeA/t?, TtB»di|£3S^a4 OAWU ±g|5{d 
^gl40Bi5fiSf,5Mt/i5- o -t LT, ±tt 
* ^ 7 5 1 tt^-^fr^a 4 0 BO#-;w^ -y K 8 <D^M 
B«Sr1?!itv\ TU*^5 5-2(4JM»f«Sl4 0AO^ 

{&B§g4 0A. 4-0B©ffB^^stff«Ct)tvSo 
• [013 p.]v±|E©J: 5.JwbT.#^fl?^«.4 OA, 4 
0 B eD|ta^.*aaa!tT**?*u5 i: »©ttV>T - <OS8^" 
*|CS<5 % <x j>, : y V ^.y If 4' t 2-tt, ^ftgi4' O B© 
/jf-j/w-? s<- K;8; ^#SiaH'0 Aco/nv^tK— /V 7 

^S0js; - tui * m 4H..«d^: £*is. 
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v 9 * 5 0 >&s#&1-5 ^ t tt* \>\ 
[ 0 1 3 1 J 04 4 {C^-t-«fi|tt % 4 0 

A, 4 0 B^, TttteM1-*#*#JS«4 OA»^y 
y*-^ 7 t , -±ff MMt*~&¥*ttSHi 4 O B ©tf- 

jh»fc«J*T?*>5. icDytfe, fffl:8l4 0A, 4 OB 
*8W*iX7t«ffi-C» y T*X-i?4 6 A*y 7D 
— tPt^A^x /V7&tf— YB\z^>y 

ESS*!,, 3te^teW»*Jxfc«riti:4'5. 
[0 1 3 2] ft, *SafcttT»f4 2«S©iN»#Slit4 0 
A, 4 0BSrflMii-S*J*l£oV^-CttWbfci6S, 3<@W 

[0133] 0 4 5 ~0 4 8 fi s ±|E UfcflW*!*©* 

[0 13 4] 04 5\Z.7f?t$mmYZ. ^>*?i£—>\>l~. 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 
□'black borders 

□ image cut off at top, bottom or sides 
^faded text or drawing 
^blurred or illegible text or drawing 

□ skewed/slanted images 

ej'color or black and white photographs 

□ gray scale documents 

Aleves or marks on original document 

□ reference(s) or exhibit(s) submitted are poor quality 

□ OTHER: 
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As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



